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ABSTRACT
While much is known about learning to teach for social justice in other content areas, less
is known about how mathematics education students learn to teach mathematics for social
justice, specifically at the high school level. Hence, this mixed-methods convergent case study
addresses this gap in the research literature by examining and describing the experiences of
mathematics education students learning to teach mathematics for social justice within the
context of a high school mathematics methods course at a large research university in the
southeastern United States. The data sources accessed for this study include a survey measuring
beliefs about teaching for social justice, conceptions about teaching mathematics for social
justice, lesson plans incorporating mathematics and social justice, and reflections about learning
and planning to teach mathematics for social justice. These data sources were analyzed using
conventional and directive content analysis. Participants in the study included mathematics
education undergraduate and graduate students that were either pre-service or in-service teachers
(n=14).
Findings of the study revealed that mathematics education students’ beliefs about social
justice increased over the course of the semester but that the increase was not statistically
significant at 0.05 significance level. Findings also revealed that most participants had a correct
understanding of teaching mathematics for social justice by the end of the course. Additionally,
there was evidence that participants could appropriately integrate mathematics and culture, and
social justice into lesson plans. However, there was also evidence of lesson plans that did not
correctly incorporate social justice into the mathematics curriculum. This evidence suggests that
ix

more work is needed in developing mathematics education students' understanding of teaching
mathematics for social justice in conjunction with incorporating it into the mathematics
curriculum. Finally, results revealed that in the process of planning to teach mathematics for
social justice, participants faced cognitive, affective, and social challenges, including developing
the lesson, lack of knowledge and experience, emotions related to implementing the lesson, and
discourse related to student discussions and teacher delivery of the lesson. This finding suggests
that more work is needed in supporting mathematics education students to overcome these
challenges. Participants also faced cognitive, affective, and social resolutions, including looking
to resources, themselves, and others for support. This finding suggests that mathematics
education students should be encouraged to look to these areas for support as they learn and plan
to teach mathematics for social justice.
The results of this study have implications for mathematics education. First, this study
provides insight into the nuances and complexities of mathematics education students’ learning
to teach mathematics for social justice, including a list of the course readings and activities
related to teaching mathematics for social justice and a thick description of the class lecture on
teaching mathematics for social justice. Second, this study provides suggestions for the practice
of mathematics teacher educators based on the study results. Third, this study provides directions
for future research, including research on instructional strategies that may lead to more
substantial commitments to teaching for social justice and research on how mathematics
education students’ beliefs can be impacted even beyond the mathematics teacher preparation
program.
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CHAPTER ONE:
INTRODUCTION
Scope and Sequence
In this chapter, I provide the background and rationale for the study. Specifically, I
address the need to teach mathematics for social justice, the need to prepare teachers to teach
mathematics for social justice, and the gaps in the literature that signify the need for this study.
Additionally, I provide the study’s purpose, the research questions that will guide it, and its
significance. Finally, I end the chapter by defining the operational terms used in the study.
The Need to Teach Mathematics for Social Justice
Social justice is an issue that impacts every part of our society and, in turn, impacts
students’ lives. There are competing ideas for what social justice means because of the differing
political ideologies of individuals (Apple, 1995). For this study, I use Berry et al. (2020)
conceptualization of social justice which is “considering the contributions and right of each and
every person in society across four ideas: access, participation, empowerment, and human rights”
(Berry et al., 2020, p. 18). Social justice issues affect students' everyday lives, and as such,
students should learn to think critically about these issues (Freire, 1970; Ladson-Billings, 1995).
While some argue that social justice issues can only be taught in courses such as social studies
(Enterline et al., 2008), others argue that it can be taught in and through mathematics as well
(Frankenstein, 1983; Skovsmose, 1994; Tate, 1994; Gutstein, 2006a). Frankenstein (1983) and
Skovsmose (1994) introduced their concept of critical mathematics in which students learned to
think critically about their world using mathematics. Soon after, Tate (1995) applied Ladson1

Billings' (1995) notion of culturally relevant pedagogy to mathematics, arguing that students
should use mathematics to develop sociopolitical consciousness and critique injustice. However,
Gutstein (2006a) was the foundational scholar who adapted social justice mathematics into a
pedagogical framework for teaching mathematics for social justice with K12 students. He called
this framework teaching mathematics for social justice (TMFSJ). There are two approaches to
social justice considered in this study. The first approach to teaching mathematics for social
justice is that pupils receive the high-quality mathematics education they deserve (Evans, 2013).
The second approach, and the approach for lesson plan analysis, is that teaching mathematics for
social justice integrates mathematics content with social justice issues (Garii & Appova, 2013).
That is doers of mathematics use mathematics to investigate social justice issues.
The Need to Prepare Teachers to Teach Mathematics for Social Justice
With the push for teachers to teach mathematics for social justice came the need for
preparing teachers to do so. The Association of Mathematics Teacher Educators [AMTE] (2017)
identified this need, arguing that mathematics teacher preparation explicitly addresses equity,
diversity, and social justice in their programs. Additionally, the National Council for Supervisors
of Math [NCSM] and TODOS Math calls for a social justice stance in mathematics education
that “interrogates and challenges the roles power, privilege, and oppression play in the current
unjust system of mathematics education and society as a whole” (NCSM & TODOS, 2016, p. 1).
Hence, mathematics teacher preparation programs need to prepare teachers to teach mathematics
for social justice and educate them on what it means to have a social justice stance in
mathematics education.
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Problem Statement
The issue, however, is that many mathematics teacher preparation programs are not
preparing pre-service teachers to teach mathematics for social justice or to have a social justice
stance in education (AMTE, 2017). Moreover, even in situations where teacher preparation
programs engage pre-service mathematics teachers in experiences that encourage them to
investigate equity issues and provide the opportunity to learn anti-racist and social-justice
pedagogies, there often is not an explicit focus on mathematics or mathematics education
(AMTE, 2017). Consequently, more research is needed on how mathematics teacher preparation
programs prepare teachers to teach mathematics for social justice.
Several studies have focused on teaching mathematics for social justice. Specifically,
studies have focused on mathematics pre-service teachers’ beliefs about teaching mathematics
for social justice. The two major findings from these studies are that PST’s do not have a
common understanding of what it means to teach mathematics for social justice (Simic-Muller t
al., 2015; Jong & Jackson, 2016) and that they endorse social justice issues at the classroom level
but are less likely to endorse social justice issues at the social level (Leonard & Evans, 2012;
Evans 2013). Several studies have also focused on instructional practices used with pre-service
teachers. These instructional practices include explorations with mathematical modeling (Aguirre
et al., 2019), the use of vignettes (Bartell, 2012), and the modification of textbook problems in
order to integrate social justice into mathematics tasks (Simic-Muller et al., 2015). The consistent
finding across studies is that these instructional strategies aided students in understanding
TMFSJ but that more work was needed to develop mathematics education students'
understanding of TMFSJ. Lastly, researchers have investigated mathematics education students'
experiences with learning to teach mathematics for social justice through lesson plan
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development. These studies indicated that mathematics education students struggled with
integrating mathematics and social justice topics into their lessons.
Gaps in the Literature
There exist gaps in the literature. Notably, the research discussed previously has a
predominant focus on elementary and middle school mathematics education students. However,
little research has been conducted on secondary mathematics education students learning to teach
mathematics for social justice. I suspect this may be the case because of the presumed difficulty
of incorporating social justice issues into higher-level math. Additionally, while several studies
focus on teacher beliefs about social justice, there is a lack of research that investigates teacher
beliefs in conjunction with their lesson plans incorporating those beliefs. Hence, this study will
address the gap by focusing on students in a high school mathematics methods course and their
experiences with learning to teach mathematics for social justice. Specifically, this study will
address secondary mathematics education students’ 1) beliefs and conceptions, 2) planning for
social justice mathematics, and 3) reflections on teaching mathematics for social justice.
Purpose of the Study
The purpose of this mixed-methods convergent case study is to examine and describe the
experiences of undergraduate and graduate mathematics education students learning to teach
mathematics for social justice within the context of a high school mathematics methods course at
a large research university in the southeastern United States. The mathematics education students
in the study include both pre-service and in-service mathematics teachers at both the
undergraduate and graduate levels.
Research Questions
The Research Questions for this study were as follows:
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1. What are the beliefs of a class of mathematics education students about teaching
for social justice before and after planning for and reflecting on TMFSJ?
a. Are there significant differences in beliefs about teaching for social justice
before and after planning for and reflecting on TMFSJ?
2. How do the conceptions of students in a mathematics methods course change after
planning for and reflecting on TMFSJ?
3. What do mathematics education students’ lesson plan integrating mathematics
and social justice reflect?
a. What is the mathematics content of the lesson?
b. What is the social justice topic of the lesson?
c. Are the lessons culturally relevant?
d. How do teachers negotiate the mathematics and social justice topics?
e. What are the pedagogical approaches of the lesson?
f. What level of cognitive demand does the lesson task require?
4. What challenges and resolutions do secondary mathematics pre-service teachers
encounter while planning their social justice mathematics lesson?
Significance of the Study
Much is known about learning to teach for social justice in other content areas such as
social studies, history, and literature (e.g., Cochran-Smith, 2010; Darling-Hammond, French, &
Garcia-Lopez, 2002), but less is known about learning to teach mathematics for social justice
(Gutestin, 2006a). Koestler (2012) identified that more research is needed “in understanding how
to best support pre-service and in-service teachers in the endeavor of learning and teaching
mathematics for social justice” (p. 91). Bartell (2012) also argues that more work is needed in
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translating understandings of teaching mathematics for social justice into classroom practice.
This study addresses these needs for research by examining pre-service and in-service teachers'
experiences developing lessons that they may one day use in their classrooms.
This study is also significant because it informs the field about the beliefs, conceptions,
lesson plans, and reflections of students learning to teach mathematics for social justice at the
secondary level. Knowing and understanding this information can inform the field of
mathematics education about the nuances, complexities, and challenges of preparing
mathematics education students to teach mathematics for social justice. Specifically, this
information can inform and aid in developing future support structures that will help
mathematics teachers effectively teach mathematics for social justice. Additionally, the findings
of this study will have implications for mathematics teacher educators. It may contribute to their
understanding and practice of preparing mathematics education students to teach mathematics
for social justice. Specifically, it may reveal problems areas that undergraduate mathematics
education students face when learning to teach mathematics for social justice. Knowing this may
help mathematics teacher educators prepare for these things in advance of instruction. Last, the
results of this study will provide implications and directions for future research.
Operational Definitions of Terms
To have a common understanding of the following terms used in this study, I provide the
operational definitions for each of them below.
Social Justice
“Considering the contributions and right of each and every person in society across four
ideas: access, participation, empowerment, and human rights” (Berry et al., 2020, p. 18).
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Teaching Mathematics for Social Justice
Teaching mathematics for social justice (TMFSJ) is the integration of mathematics
content and social justice issues (Garii & Appova, 2013).
Pre-service Teacher
A pre-service teacher is a student working toward getting a professional teaching
credential within an education program.
In-service Teacher
An in-service teacher is an educator already in the field of teaching in a formal role such
as a teacher, instructional coach, or content specialist.
Pupils
Pupils refer to students at the PK-12 level.
Mathematics Teacher Educator
A mathematics teacher educator is an educator who teaches pre-service and in-service
teachers mathematics content courses or mathematics methods courses. Additionally,
mathematics teacher educators may also provide professional development for in-service
teachers.
Lesson Plan
A lesson plan is a formal document where teachers document their lesson objectives,
pedagogical approaches, tasks, and any additional information they wish to include to guide the
enactment of their lesson.

7

CHAPTER TWO:
LITERATURE REVIEW
Although AMTE (2017) recommends that mathematics teacher preparation include
equity, diversity, and social justice issues into their programs, efforts have fallen short in making
direct connections to mathematics. Thus, more work is needed in adopting these issues in the
mathematics education curriculum. Attempts to do so have often been in courses such as
multicultural education, diversity in education, gender studies, and culturally relevant teaching
(AMTE, 2017; Raygoza, 2020). However, these courses often do not have an explicit focus on
mathematics education (AMTE, 2017) which makes it hard for students to conceptualize what
this would look like in the context of mathematics education (Garri & Appova, 2013). This lack
of access to social justice mathematics has led mathematics education students to seek
opportunities to learn outside of the curriculum and instruction provided in their teacher
preparation programs (Raygoza, 2020). Mathematics education students should not have to look
outside their teacher preparation programs to receive preparation in this area. It is the
responsibility of mathematics teacher preparation programs to prepare their students in this area
(Evans, 2013). Hence, more research is needed on what it means or what it looks like to prepare
teachers to teach mathematics for social justice (Koestler, 2012).
Scope and Sequence
In this chapter, I review the relevant literature on preparing teachers to teach mathematics
for social justice. Specifically, the chapter begins with a description of what a typical secondary
mathematics teacher preparation program entails. Next, a description of the approaches used to
8

integrate social justice into mathematics teacher preparation programs and courses. Afterward, I
discuss literature that conveys the various tools available to prepare mathematics education
students to teach mathematics for social justice. Tools discussed include instructional tools,
curriculum tools, and measurement tools. Next, I address teacher conceptions about social justice
teaching and conceptions of TMFSJ. Afterward, I discuss the literature on lesson planning for
TMFSJ and their subsequent enactments of those lessons. Furthermore, I discuss the benefits of
teaching mathematics for social justice to pupils. Finally, I conclude the chapter with a
discussion of the literature gaps and how this dissertation study addresses these gaps.
Structure of High School Mathematics Teacher Preparation Programs
Program Characteristics
Secondary mathematics teacher preparation programs have four characteristics whose
aim is to develop pre-service teachers' knowledge, skills, and dispositions needed for
mathematics teachers (AMTE, 2017). The first characteristic is partnerships focused on
mathematics teacher preparation, including mathematics teacher educators, Pre-K-12 schoolbased personnel, community leaders, families, and business leaders. Stakeholders are essential
because, directly or indirectly, they are the ones that shape future educators. The second
characteristic is opportunities for pre-service teachers to learn mathematics. High school
mathematics education students complete degrees equivalent to a degree in undergraduate
mathematics (Conference Board of the Mathematical Sciences, 2012), including courses in
statistics. The third characteristic is that students have the opportunity to teach mathematics
methods courses. These courses teach mathematics education students instructional mathematics
practices, the social context of teaching and learning mathematics, and knowledge of their
students as learners (AMTE, 2017). Finally, mathematics teacher preparation programs engage
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pre-service teachers in clinical experiences that allow them to learn from observing teaching and
engaging in teaching.
Basic Knowledge, Skills, and Dispositions
Many pathways to becoming a high school mathematics teacher include traditional fouryear bachelor’s programs, fifth-year graduate degree programs, graduate programs for career
changers, and other certification programs often offered through school districts (AMTE, 2017).
However, beginning teachers must have basic professional knowledge, skills, and dispositions
regardless of the context upon graduating from a teacher preparation program. AMTE (2017)
outlines four standards that address this knowledge, skills, and dispositions, which include 1)
mathematical concepts, practices, and curriculum; 2) pedagogical knowledge and practices for
teaching mathematics; 3) students as learners of mathematics; and 4) the social context of
mathematics teaching and learning (AMTE, 2017). AMTE (2017) expects that mathematics
teacher preparation programs embed social justice issues within each of the standards for
preparing mathematics teachers. However, integrating mathematics and social justice issues in
courses varies depending on the professor teaching the course (Gutstein, 2006a).
Notwithstanding, it often falls short in making direct connections to mathematics (AMTE, 2017).
Social Justice and Mathematics in Mathematics Teacher Preparation Courses
Approaches to Integration
Garri and Appova (2013) offer a valuable framework for understanding three approaches
to integrating social justice and mathematics into mathematics education courses. These three
approaches include 1) teaching [mathematics] in a socially just manner, 2) teaching about social
justice [in mathematics class], and 3) teaching [mathematics] for social justice. These
distinctions help identify how mathematics teacher educators are preparing mathematics
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education students. For example, Garri and Appova (2013) assert that "many university-based
teacher preparation programs incorporate social justice into the pedagogic underpinnings of the
curriculum in the hope of improving new teachers' abilities to include social justice content and
practice into their classrooms” (Garii & Appova, 2013, p. 198). However, two similar programs
could teach mathematics for social justice. However, they may enact it in ways that are
significantly different from each other—as such, conceptualizing social justice education in these
distinct ways helps us better understand the nature of social justice education enacted.
Teaching in a Socially Just Manner. "Teaching in a socially just manner invites
teachers to utilize pedagogical strategies ensuring equitable access to the course content” (Garii
& Appova, 2013, p. 198). Pre-service mathematics teachers learn to engage in equity-based
pedagogies that ensure all students access quality mathematical learning experiences (AMTE,
2017). Pre-service mathematics teachers investigate issues of power and identity (Gutiérrez,
2012), including their own identities (Cochran-Smith, 2010). Mathematics teacher educators
invite pre-service mathematics teachers to have high expectations for all learners (Leonard &
Evans, 2012). Another premise of teaching in a socially just manner is that students see
themselves and others in their mathematics education experience, including their teachers'
curriculum and instructional practices. For example, mathematics teachers may include students
in the learning experience by drawing on students’ “backgrounds, experiences, cultural
perspectives, traditions, and knowledge” (NCTM, 2014, p.1). By doing so, teachers provide what
Gutiérrez (2008) calls windows and mirrors into the curriculum. Curricular activities may serve
as a mirror in which students see themselves reflected in the curriculum while simultaneously
serving as a window where others look outward to learn about others. She also connects this idea
to social justice in mathematics, explaining that “attending to social justice issues might offer a
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mirror for students who have been marginalized by society and simultaneously serve as a
window for students who benefit from the status quo” (Gutiérrez, 2008, p. 360). The various
ways that mathematics teachers can include students in their mathematics education is through
their “backgrounds, experiences, cultural perspectives, traditions, and knowledge (NCTM, 2014,
p. 1)” These are all funds of knowledge (Moll et al., 1992) that students bring into the classroom
with them. This approach rejects “banking education,” which is the notion that students enter the
classroom empty, and teachers deposit information into the student (Freire, 1970). This
conception of social justice teaching intersects with Ladson-Billings' (1995) theory of culturally
relevant pedagogy that proposes to produce students who achieve academically and who can
demonstrate cultural competence. Therefore, pre-service mathematics teachers should be
prepared to make cultural connections in their future classrooms.
Teaching about Social Justice. Teaching about social justice recognizes and articulates
issues that illustrate and raise concerns about societal inequities” (Garii & Appova, 2013, p.
198). This type of pedagogy essentially informs individuals about social justice. In order for preservice mathematics teachers to be able to do this, they need to “realize that the social, historical,
and institutional contexts of mathematics affect teaching and learning and know about and are
committed to their critical roles as advocates for each and every student” (AMTE, 2017, p. 6).
Additionally, AMTE (2017) explains that well-prepared beginning mathematics pre-service
teachers must know the school, district, state, the national, political, and historical context they
teach. Understanding this context includes being aware of reform movements in mathematics
education. Pre-service teachers are also encouraged “to ask questions as needed to understand
current policies and practices and raise awareness of potentially inequitable practices (AMTE,
2017, p. 23). Finally, the professional decisions and actions of pre-service mathematics teachers
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are to be “guided by a set of principles of mutual respect, integrity, and a sense of justice, not
simply external measures of quality teaching like students’ test scores or teacher evaluations”
(AMTE, 2017, p. 24).
Teaching for Social Justice. Teaching mathematics for social justice integrates
mathematics content and social justice content (Garii & Appova, 2013). That is doers of
mathematics use mathematics to investigate social justice issues. This concept is in line with
Ladson-Billings’ (1995) theory of culturally relevant pedagogy that proposes to help students to
recognize, understand, and critique current social inequities. This concept is also in line with
Frankenstein’s (1983) theory of critical mathematics, in which teachers help students be
sociopolitically critical and understand and challenge hegemonic ideas using mathematics as a
tool. For example, Bland (2020) designed a lesson for high school students to use geometry to
explore health inequality. In this lesson, titled Bringing Healthy Food Choices to the Desert,
students could understand what a food desert is and use mathematics to propose solutions to
alleviate social injustice. A food desert is “where there is access to plenty of food, but none of it
is healthy (Bland, 2020, p. 213). Bland (2020) explained that “given the map of their high school
and two other high schools to create a region, students identify where the centroid, circumcenter,
incenter, or orthocenter of the triangle will provide the most equitable access for residents” (p.
209). The mathematics teacher educator then asks students to write a proposal for where the
location should be, their rationale, and the benefits of their proposed site. This lesson is an
example in which students use mathematics to investigate a social issue.
Tools for Preparing Mathematics Education Students to TMFSJ
Instructional Strategies. Mathematics teachers educators can use various instructional
strategies to prepare mathematics education students to teach mathematics for social justice. For
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example, Bartell (2012) used vignettes as instructional tools to prepare her participants to teach
mathematics for social justice. She highlights that using vignettes provides context and can
promote reflective and critical pre-service teacher responses. Additionally, the use of critical
conversations (Alexander et al., 2019), graph talks (Marzoochi et al., 2019), the census data
(Leonard et al., 2010), and the use of articles and books (Gonzalez, 2012) can enhance the
learning and teaching of social justice mathematics.
Curricular Resources. Raygoza (2020) highlights the lack of curricular examples and
instructional resources for TMFSJ. Garii and Rule (2009) attributed the lack of curricular
resources to teach social justice pedagogy to it being "in its infancy” (p. 491). Despite this lack,
there is a growing body of resources for teaching and learning mathematics for social justice.
Several books contain lesson plans and tasks that incorporate mathematics and social justice
issues (Berry et al., 2020; Karaali & Khadjavi, 2019; Wager & Stinson, 2012; Stocker, 2017;
Stocker, 2006; & Gutstein (2006a). Table 1 contains additional books that mathematics educators
can use to teach and learn mathematics for social justice. These resources can serve as specific
mathematics lessons, tasks, and instructional materials for K12 pupils, samples for pre-service
teachers to analyze, and professional development materials for in-service teachers and teacher
educators.
There are also curricular resources for teaching and learning mathematics for social
justice embedded within articles. These articles can be used as tasks and lessons to be examined
by pre-service teachers or as tasks they solve. Social justice issues addressed in articles include
fracking (Hendrickson, 2015), inequities related to nutrition (Mamolo & Thomas, 2014),
disparities related to health (Ross & Shelton, 2019), policing (Warner, 2019), political access,
wealth, education, gender, and race (Buell et al., 2019), income inequality (O’Donovan & Geary,
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2019), unnatural disasters (Karaali & Khadjavi, 2019), mass incarceration, and evictions (Hoke
et al., 2019). Mathematics content used in articles includes the use of statistics to explore poverty
(McCoy, 2008), the use of calculus to explore deforestation (Verzosa, 2015), the use of
mathematics to examine the cost of war, and salary differences between men and women
(Peterson, 2012). Educators can also use online resources to teach mathematics for social justice
(see Table 2).
Lesson Plan Analysis Tool. Aguirre et al. (2013) developed a lesson analysis tool to
support mathematics teachers in developing culturally responsive mathematics lessons and
enacting culturally responsive instruction. Specifically, the tool was “designed to provide
guideposts for teachers to plan and analyze their mathematics lessons among multiple
dimensions that include children’s mathematical thinking, language, culture, and social justice
(Aguirre et al., 2013, p. 171). Educators used this tool to analyze their lessons and instruction.
Aguirre et al. (2013) found that the lesson analysis tool led the teachers to struggle to make sense
of “multiple interpretations of cultural/community funds of knowledge (CFoK)” (p. 173). They
also found that the use of the tool led to fruitful conversations about the lesson design, that
teachers used the tool to evaluate the strengths and weaknesses of their lessons. In turn, this led
to teachers adapting their lessons based on the results of their self-analysis. Based on their study,
Aguirre et al. (2013) suggested that mathematics educators use their lesson plan analysis tool for
several purposes. For instance, teachers could use the tool to reflect on single lessons or whole
units, as a lesson modification tool, as a self-reflection tool for teachers, as a discussion tool for
teachers, and as a targeted lesson observation tool by teachers. However, the researchers
emphasized that stakeholders do not use the tool as a high-stakes teaching evaluation tool against
teachers (Aguirre et al., 2013). While the CRMT tool is useful in advancing culturally responsive
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mathematics teaching, the tool does not attend to the critical areas of integrating mathematics
and social justice into lessons. This lack of attention may be partly due to the research published
after creating this tool (Bartell, 2013, Garri & Appova, 2013). Thus, there is a need for lesson
analysis tools that attend more to the specifics of mathematics and social justice integration.
Table 1
Book Resources for Teaching Mathematics for Social Justice
Author/Editors/Year
Eric Gutstein and
Bob Peterson

Book Title

Description

Rethinking
Mathematics:
Teaching Social
Justice by the Numbers

A collection of 30 articles that
inform educators how to integrate
social justice topics into
mathematics and other content
areas with resources including
lesson plans, teaching ideas, and
articles

Rethinking Our
Classrooms: Teaching
for Equity and Justice.
Volume 1. New
Edition--Revised and
Expanded

A collection of essays on social
justice issues, including a section
on teaching about the world
through mathematics

1994

Rethinking Our
Classrooms: Teaching
for Equity and Justice.
Volume 2. Revised
Edition

A collection of resources on social
justice issues, including teaching
ideas, narratives, and hands-on
examples (K-12)

Terry Wrigley,
Pat Thomson, and
Robert Lingard
(Editors)

Changing Schools:
Alternative Ways to
Make a World of
Difference

A book that draws on 14 case
studies to explore school change
which includes a chapter on Using
critical mathematics to understand
the conditions of our lives

2005

Wayne Au,
Bill Bigelow, and
Karp Stan
(Editors)
2007
Bill Bigelow

2011
David Stocker
2017

Math that matters 2: A 50 lessons using mathematics to
teacher resource
explore issues of social justice
linking math and social
justice.
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Table 1 (Continued)
Author/Editors/Year
David Stocker
2006

Book Title
Math that matters: A
Teacher Resource
Linking Math and
Social Justice.

Description
50 lessons using mathematics to
explore issues of social justice

Table 2
Website Resources for Teaching Mathematics for Social Justice
Website Title

Link

Description

Statistics Canada

https://www.statcan.gc.ca/en A national statistical
g/start
office with information
about the country’s
economy, society, and
environment

RadicalMath

www.radicalmath.org

A website for K-12
mathematics teachers to
assist their students in
learning mathematics,
including lessons, data
sets, articles, and graphs

National Council of
Teachers of Mathematics

https://www.nctm.org/classr
oomresources/

Lessons, articles, and
books for social justice
mathematics

Rethinking Schools

www.rethinkingschools.org

Lessons, links, and
articles for
understanding social
justice mathematics

The Algebra Project

https://algebra.org/wp/

The Algebra Project uses
mathematics literacy as
an organizing tool to
guarantee quality public
school education for all
children in the United
States of America

17

Table 2 (Continued)
Website Title

Link

Description

Teaching Tolerance

https://www.tolerance.org/

Resources for social
justice topics in
education

Math Education Matters

https://www.matheducation
matters.com/tmfsj

A collection of resources
on teaching mathematics
for social justice

Challenges Related to Integration
Goodwin and Kosnik (2013) argued that "teacher preparation must become
uncomfortable, a space for interrupting low expectations, deﬁcit thinking, racism, classism,
xenophobia, and all other kinds of isms….” (p. 342). By creating such programs, teacher
preparation programs may produce teachers who “can uphold the rights of children and are
equipped to interrupt schooling practices that are discriminatory and harmful” (Goodwin and
Kosnik, 2013, p. 342). However, Males et al. (2020) argue that “the preparation of secondary
mathematics teachers does not adequately attend to societal inequities and injustices” (p. 61).
They found that many factors contribute to this lack of adequate preparation, including limited
resources, assessment implications, the multiple theoretical orientations that exist, lack of value
for the different ways of knowing in mathematics, the reluctance to have courageous
conversations that investigate injustice, and deficit discourses towards teachers (Males et al.,
2020). Guerra and An (2016) also faced challenges with pre-service teachers’ deficit views of
minoritized pupils.
Additionally, (Males et al., 2020) identified the disconnect between mathematics teacher
preparation programs and K12 schools as a challenge. The researchers highlighted that preservice teachers prioritize what the school system expects them to do in their classrooms.
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Another challenge is the limited expertise of MTE’s, PST’s, and IST’s on what it means to teach
mathematics for social justice (Mchugh & Kosiak, 2012; Harrison, 2015; Raygoza, 2020).
Beliefs About Teaching for Social Justice
While several studies used the LTFSJ-B Scale to measure teachers beliefs about social
justice (Ludlow et al., 2008a; Enterline et al., 2008; Cochran-Smith et al., 2012), few studies
have used this scale to measure mathematics pre-service teacher beliefs in mathematics (Leonard
& Evans, 2012; Evans, 2013). In their study of 6 pre-service mathematics teachers, Leonard and
Evans (2012) found that “teachers’ beliefs decreased on six of the twelve items, increased on
four items, and remained about the same on two items…., one of the more difficult-to-endorse
items—item 11: “Whether students succeed in school depends primarily on how hard they
work”—had a pre-test score of M = 2.17 and a post-test score of M = 2.33” (p. 105). Based on
this finding, the researchers concluded that “as a whole, these teachers still placed a great deal of
accountability for students’ success on the students, and not on teachers or systems that may be
in place to marginalize students and exacerbate underachievement” (p. 105).
Evans (2013) conducted a similar study of 115 participants in the form of a comparison
analysis. He compared pre-service and in-service mathematics teachers from three different
programs within the same university that emphasized social justice in their teacher preparation
program. They found that participants “felt positively about incorporating diverse cultures and
experiences into classroom lessons and discussions; self-examination of attitudes and beliefs
about race, class, gender, disabilities, and sexual orientation; and teaching students to think
critically about government positions and actions” (Evans, 2013, p. 54). However, they found
that participants did not feel as strongly that they were to be agents of social change, which
suggests that more work is needed in teacher beliefs about social justice.
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Conceptions About Teaching Mathematics For Social Justice
Pre-service Teachers
Mathematics pre-service teachers have a limited understanding of teaching mathematics
for social justice (Jong & Jackson, 2016). They struggle with articulating definitions for social
justice and providing specific examples of what it would look like in the mathematics classroom
(Garri & Appova, 2013). Additionally, PST’s struggle with correct terminology when trying to
describe TMFSJ. They equate it with equality, equity, and equal (Garri & Appova, 2013). PST’s
that express some understanding of TMFSJ explains it as teaching in a socially just way. That is,
PST’s conceptualized TMFSJ as access and opportunity, differentiated instruction, awareness of
students' backgrounds, empowering students through teaching social justice, and having
inclusive classrooms (Jong & Jackson, 2016). Additionally, they viewed TMFSJ as connecting to
students’ cultures and communities (Bartell, 2012). Not many pre-service teachers understand
teaching mathematics for social justice as the integration of social justice content with
mathematical content (Bartell, 2012; Garri & Appova, 2013; Jong & Jackson, 2016). This lack of
understanding suggests that more work is needed in supporting pre-service teachers in
developing a correct understanding of TMFSJ.
In-service Teachers
Some in-service teachers express a correct understanding of TMFSJ, explaining it as
students developing mathematical power, using mathematics to change society, and
understanding what is going on in the world through mathematics (Bartell, 2013). However, like
pre-service teachers, in-service teachers have a limited understanding of teaching mathematics
for social justice. For example, one teacher expressed that she did not know what it meant to
teach mathematics for social justice and had never heard of it (Wright, 2017). Some teachers
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who display some understanding of TMFSJ explain it as teaching in a socially just manner (e.g.,
relating mathematics to society and culture and developing students' awareness of issues)
(Bartell, 2013). However, teachers can develop correct understandings of TMFSJ over the
course of a semester in a mathematics methods course (Bartell, 2013).
In-service teachers have internal and external concerns about TMFSJ. Teachers' internal
concerns about TMFSJ are their lack of knowledge about social issues (Bartell, 2013; Males et
al., 2020). Another concern is their belief that students do not care about social or political issues
(Felton-Koestler, 2019) and that mathematics is neutral (Bartell, 2012). Additionally, they
struggled with whether mathematics class is appropriate to discuss social issues (Wright, 2017).
They are also concerned with external factors such as whether social justice issues would detract
from the mathematics content (Bartell, 2013), that parents and administrators will react
negatively, and that teachers would push a personal agenda (Felton-Koestler, 2019). Finally, they
are pessimistic about social justice issues explaining that “there is nothing that can be done about
it” (Planas & Civil, 2009, p. 397). Hence, in-service mathematics teachers' conceptions about
TMFSJ suggest that more work is needed to help them see the possibilities of TMFSJ.
Some in-service teachers express a commitment to teaching mathematics for social
justice. One teacher expressed that this commitment stemmed from previous work with a
“global poverty charity” (Wright, 2017, p. 552). Another teacher expressed that their previous
background in psychology led her to develop an interest in social justice issues. Raygoza (2020)
found that the teachers in her study were committed to TMFSJ because of personal experiences
with injustice, dissatisfaction with the traditional school system, experiences living
internationally, the desire to impact the world, and interdisciplinary studies in college. The
commitment of teachers who wanted to teach mathematics for social justice was due to their
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desire to teach mathematics in a relevant way, to enact interdisciplinary teaching, and for their
pupils to be agents of change. She also found that mathematics teachers were interested in
implementing TMFSJ because of their teacher preparation programs (Raygoza, 2020). Hence,
some in-service mathematics teachers are interested in implementing TMFSJ in their classrooms.
While some mathematics teachers report positive influences from their teacher
preparation programs, others report their dissatisfaction and lack of equity and social justiceoriented mathematics preparation from their programs. For example, one teacher expressed that
she educated herself by reading Moses and Cobb's Radical Equation (2001). Expressing her
dissatisfaction, she stated, "'I felt like a lot of the times I was like, 'wait, I came here to be
engaged with socially just minds. Why am I the only person talking about white privilege right
now?'” (Raygoza, 2020, p. 1152). The teacher clarified that she had some exposure through a
class related to multicultural education but noted no connection to mathematics. Thus,
researchers and mathematics teacher educators should pay more attention to preparing preservice teachers to teach mathematics for social justice in their teacher preparation programs.
Lesson Plans
Social Justice Integration into Lesson Plans
Pedagogical Approaches to Introducing the Social Justice Topic. Mathematics
education students use a variety of pedagogical approaches to introduce the social justice content
in their lessons. Garii and Rule (2009) conducted a content analysis of 26 poster presentations of
science and mathematics pre-service teachers. The pre-service teachers developed lessons
integrating social justice and mathematics or science. Gari and Rule (2009) found that the
pedagogical approaches employed in the lesson plans included data analysis, discussion of
readings and videos, modeling of situations, and library/internet investigation. The data analysis
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approach included students collecting data, representing that data graphically, or some
combination of these. For example, in Bartell’s (2013) study, teachers instructed students to
extract data to determine how much money went toward schools versus prisons. The discussion
approach encompassed reading articles, books, and viewing videos. The modeling of situations
approach included engaging students in experiences that involve social justice issues. For
example, Garri and Rule (2009) described a situation in which students were led around the
campus blindfolded to determine ways to improve the campus for students with visual
impairments. The library/internet searches approach included students investigating topics using
media/text searches. For example, students search for local data to locate the average cost for
housing for a single person (Bartell, 2013). Finally, an example of a discussion of readings and
videos includes students reading an article or viewing media and discussing the information
(Garri & Rule, 2009).
Social Justice Topics. Social justice topics refer to the discussion's general topic (e.g.,
racism, wealth inequality). Mathematics education students use various lesson topics to
incorporate social justice and mathematics into their lesson plans (Garri & Rule, 2009; Bartell,
2013). For example, in a study of in-service mathematics teachers, Bartell (2013) found that
teachers incorporated prison populations and school achievement and minimum wages versus
living wages. In a similar study, Garri and Rule (2009) found that teachers focused on diversity,
oppression, injustice, biodiversity, and environmental habitat. In a different study, mathematics
education students modified lessons to incorporate social justice topics (religion, disability,
socioeconomic status, and holidays) (Garii & Appova, 2013). Teachers have also developed
lesson plans that include topics such as racial profiling, power inequality, globalization,
economics, consumerism, labor issues, women issues, health issues, food, and water access,
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incarceration, government issues, immigration, climate change, census data, gerrymandering,
home buying, and poverty (Berry, 2020; Stocker, 2006; Harper, 2019). Each of these topics
represents a different form of social justice.
Forms of Social Justice. Gates and Jorgensen (2009) identified three forms of social
justice: moderate, liberal, and radical. Moderate forms of social justice are one of the least
disruption to the status quo, while radical forms of social justice aim to dismantle them. They
conceptualize moderate social justice as the form of social justice that focuses on equity and
fairness. Examples of work in this form of social justice include language, work on classroom
relationships, and assessment (Gates & Jorgensen, 2009). A critique of those who subscribe to
this form of social justice is that it tends “to presume the continuance of the status quo, and do
not explicitly recognize or relate to structural inequalities in society, which lie at the root of
social injustice (Gates & Jorgensen, 2009, p. 165). Those who subscribe to this form of social
justice also may recognize inequality but may steer clear of “social conditions which bring it
about and the potentially threatening challenges required to bring about change” (Gates &
Jorgensen, 2009, p. 165). The liberal form of social justice recognizes structural inequalities and
does not steer clear of them but seeks to address them somehow. However, the focus of this form
of social justice is more at the individual and classroom levels. Finally, the radical form of social
justice recognizes structural inequalities and seeks to rectify them. That is, those who subscribe
to this form of social justice seek to uproot and reimagine structures that have inequality built
into existing structures. “A radical view of social justice seeks to disrupt the ideology and change
the practices that create and support structural inequities” (Gates & Jorgensen, 2009, p. 166). The
focus of this form of social justice may be at the societal, social, class, and political levels.
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The Predominant Use of Moderate Forms of Social Justice. Mathematics education
students often incorporate moderate forms of social justice that focus on awareness instead of
topics that explicitly challenge issues of injustice (Bartell, 2013). For example, Garri and Rule
(2009) found that the teachers in their study designed lesson plans whose social justice goals
focused on descriptions and recognition of diversity and stewardship of the earth. This form of
social justice focuses more on awareness than challenging injustice. Bartell (2013) found similar
results where in-service teachers wanted to focus on less controversial issues such as credit
cards. However, incorporations of social justice that focus more on awareness than challenging
issues of injustice do not articulate issues of fairness, nor do they allow for engaging with the
critical, intricate, sociopolitical issues (Bartell, 2013; Garri and Rule, 2009). Thus, mathematics
education students need more support when integrating more controversial forms of social
justice.
The Avoidance of Discussing Issues Related to Racism. Bartell (2013) found that the
teachers in her study did not want to focus on issues of race because it is too controversial. Even
in instances where the social justice topic in the lesson plan was related to race, the teachers
chose not to address racism (Bartell, 2013). They explained that one class period was not enough
time to discuss issues of race appropriately and consequently chose not to do so. This avoidance
of discussing race issues in lessons that warrant it could be detrimental to students and teachers
(Harper, 2019). Specifically, it could lead to the further marginalization of students of color.
Additionally, it could lead White students and teachers to “maintain and enact their dominant
race ideologies” (Harper, 2019, p.100). Finally, it could lead to the devaluing of students of
Color voices, which adds to “the cumulative, subtle assaults that students of Color in their
mathematics classes experience” (Harper, 2019, p. 300). Bartell (2013) argued that it might be
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better to not address controversial issues at all than to “engage with the issue in substandard
ways” (p. 31). However, Harper (2019) provides promising practices teachers should use when
enacting TMFSJ related explicitly to racism.
Harper (2019) identifies promising practices for supporting teachers’ enactments of
TMFSJ that focus on racism. The first promising practice is to "normalize conversations about
race in mathematics classrooms so that TMFSJ enactments can center the unique voice of Color”
(Harper, 2019, p. 301). She explains that engaging students in social justice issues about race are
possible, but the teacher must normalize these conversations first. The second promising practice
is to "encourage considerations of intersectionality in all TMFSJ enactments” (Harper, 2019, p.
301). This practice acknowledges that other issues such as domestic violence, genderism, sexism,
and classism could still be examined through the lens of race. The third promising practice is to
"construct counter stories in all TMFSJ enactments” (Harper, 2019, p. 303). The use of
counterstories may help students and teachers battle dominant racial ideologies. The fourth
promising practice is to "take a long-term and interdisciplinary approach to TMSJ” (Harper,
2019, p. 304). This practice allows students to engage in social justice mathematics over several
years and work within other content areas. The last promising practice offered by Harper (2019)
is to "plan time for students to take action toward change” (Harper, 2019, p. 304). This practice
empowers students to act on what they have discussed. Harper (2019) gave the example of
students going to school board meetings to present their findings.
Social Justice Pedagogical Goals and their Appropriateness. Social justice
pedagogical goals refer to the understanding teachers want students to have by the end of their
lesson. For example, the lesson topic could be prison populations and school achievement
(Bartell, 2013). However, the social justice goals could vary depending on the teacher. For
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instance, one social justice goal for this topic could be recognizing how much the government
spends on prisons and education. Another social justice goal could be that students consider a
connection between how much the government spends on schools versus prisons and for students
to make conjectures about which one would pay off more (Bartell, 2013). Mathematics education
students can construct pedagogical goals for lessons integrating mathematics and social justice
(Bartell, 2013; Garri & Rule, 2009). However, they struggle with constructing appropriate goals
(Garri & Appova, 2013). Garri and Appova (2013) examined the appropriateness of social
justice goals within lesson plans of mathematics education students. They found that though
mathematics education students could generate social justice topics and pedagogical goals, “the
ways (and examples) in which teacher-candidates proposed to incorporate these issues into their
mathematics teaching were quite problematic.... and their sensitivity to social justice issues and
concerns” (Garri & Appova, 2013, p. 203). The examples that researchers classified as
inappropriate were the use of word problems that were grounded in misconceptions about
culture, a game that classified winning or losing in terms of a disability, and mistreating children
as means for them to understand social injustice. Thus, more work is needed in supporting
mathematics education students in developing appropriate social justice pedagogical goals.
Mathematics Integration into Lesson Plans
Pedagogical Approaches Toward the Mathematics in the Lesson. Garri and Rule
(2009) found that seven of the twenty-six student teachers in their study used a social justice
topic to teach the mathematics content in the lesson. Specifically, the lesson instructed students
to gather data from a historical record and graph it. Garri and Rule (2009) noted that the social
justice in the lesson was “merely used as a conduit for the teaching of graphing” (p. 495). On the
other hand, Bartell (2013) found that both groups of teachers in her study had students use
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previously learned mathematics to explore a social justice topic. They did not introduce new
mathematics material when teaching mathematics for social justice for the first time. The
rationale given by teachers was that students were learning to apply their knowledge of
previously learned mathematical ideas to a new context. In other words, the students were
learning to read their world (Gutstein, 2006) with previously learned mathematics knowledge.
Mathematics Content and its Accuracy. Mathematics education students use various
mathematics content to incorporate social justice and mathematics into their lesson plans. For
example, mathematics education students incorporate percent increases, exponential functions,
gathering data, graphing, proportions, unit rates, ratios, mean, median, mode, and probability
(Bartell, 2013; Garri and Appova, 2013; Garri and Rule, 2009). However, mathematics
education students struggle with accurately incorporating mathematics into the lessons (Garii and
Rule, 2009). For example, Gari and Rule (2009) found that the teachers in their study struggled
with effectively implementing mathematics. For example, they “used the concepts of chance and
probability incorrectly, mistaking them with ratios, distributions, and proportions” (Gari & Rule,
2009). Garri and Appova (2013) found similar results indicating that “although most teachercandidates stated that they understood both the statistics and probability content and the aims of
teaching for social justice, their ability to integrate both in a single lesson was both inadequate
and flawed” (p. 206). Thus, more work is needed in developing mathematics education students'
content knowledge (Garri & Rule, 2009).
Appropriateness of Mathematical Goals. Mathematics education students may plan a
lesson and identify both social justice goals and mathematics goals. They may even have an
appropriate focus on social justice and accurate mathematical content. However, that content
may not be appropriate for the grade level that they are teaching. For instance, students learn
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geometry in middle school and high school. While there is some overlap in the geometry
standards for middle school and high school, there are significant differences. One of the
significant differences between middle school geometry and high school geometry is the
prominent use of algebra within high school geometry. Hence, if a geometry teacher teaches a
lesson that requires algebra, but the teacher omits the algebra, students are not receiving gradelevel instruction, and as such, the lesson is not mathematically appropriate. Unfortunately, a
limited number of studies focus on the appropriateness of the mathematical goals within lessons
that incorporate mathematics content and social justice content. This gap in the literature needs
to be addressed to better support mathematics education students to incorporate grade-level
content into their social justice mathematics lessons.
Tensions Between Mathematics and Social Justice Integration
While mathematics education students can incorporate social justice issues into their
mathematics lessons, there is tension between the mathematics pedagogical goals and the social
justice pedagogical goals (Bartell, 2013). This tension has led some mathematics education
students to abandon the mathematics goals and focus solely on the social justice goals (Garri &
Rule, 2009) and vice versa (Bartell, 2013). This tension has also led to what Bartell (2013) calls
a divided lesson, with the mathematics content at the beginning and the social justice at the end.
However, Garii and Appova (2013) found that some lessons demonstrated an integrated lesson
that engaged students in exploring the exponential growth of medical diagnoses through the lens
of specific demographics. Namely, students have the opportunity to “explore available treatment
options within given community values and economic realities…. and…... to develop an
understanding of how mathematics and science work together to analyze disease in a socially
just, epidemiologically relevant manner” (Garii & Appova, p. 199). This evidence suggests that
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it is possible to integrate mathematics and social justice issues but that more work is needed to
support mathematics education students.
The Significance of Lesson Plans: What Can and Cannot Be Learned
One of the limitations to examining lesson plans is that the planned lesson may differ
from the enacted lesson (Heck et al., 2014). Because teachers make in-the-moment changes to
their lesson plans based on what is happening in their class, it is difficult to predict what will
happen in the classroom, even with a copy of the lesson plan. However, there is still some benefit
to examining lesson plans. Lesson plans reflect what teachers plan to implement and, as such,
reveal some of the thoughts that the teacher may have about the topic. Lesson plans may also
reveal the content depth and pedagogical approaches the teacher plans to use. By knowing the
content depth that the teacher plans to address, we can know if it is appropriate for the grade
level and standard pupils are learning. Lesson plans can also reveal how the teachers plan to
incorporate student talk into the lesson (i.e., student-centered versus direct instruction). Hence,
an analysis of this sort could inform our knowledge about students’ opportunities to engage in
mathematical discourse in the classroom. So, knowing what teachers plan to do before
instruction can still inform us about the knowledge and dispositions toward instruction that the
teacher has.
Challenges Related to TMFSJ in K12 Mathematics Classrooms
Scholars have found that the challenges of teaching mathematics include 1) a lack of
understanding about TMFSJ (Garri & Appova, 2013), 2) restraints imposed by stakeholders
(Voss & Rickards, 2016), and 3) time restraints (Voss & Rickards, 2016), and 4) the possibility
of further marginalization of students of color (Harper, 2019).
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Lack of Understanding
Much has already been discussed earlier in this chapter about the lack of understanding of
teaching mathematics for social justice (Garri & Appova, 2013; Garri & Rule, 2009). This lack
of understanding can lead to teachers not implementing correctly to not implementing it all. For
example, Bartell (2013) found that the struggle with balancing mathematics and social justice
goals often led to divided lessons in which the social justice and mathematics goals remained
separate throughout the lesson. Thus, the students could experience both mathematics and social
justice but not in an integrated fashion. As such, mathematics teacher preparation programs must
address this challenge. Once teachers understand how to teach mathematics for social justice
effectively, they may plan for and implement it more effectively.
Restraints
Voss and Rickards (2016) reported that teachers trying to implement TMFSJ faced
pressure from stakeholders. For example, administrators were worried that researching and
implementing this type of pedagogy within the class context would take away from student
learning. They were also concerned that the teachers using this pedagogy would not cover all of
the mathematics content. These concerns were due to concerns about high-stakes testing. As
such, more research is needed in TMFSJ and its alignment with standards for mathematics
education. Voss and Rickards (2016) also found that teachers were spending a lot of time
gathering teaching materials for the class. The teacher and researcher noted that there was more
time needed beyond the time allocated for teachers. Specifically, the educators were spending
three times more than the time allocated to prepare for the lessons. This additional time spent
may be because the school curriculum did not integrate content areas, making it hard to engage
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in the interdisciplinary pedagogy necessary to teach mathematics for social justice. Hence, the
educators had to gather these resources outside of what was already provided by the school.
The Possibility of Further Marginalization
Harper (2019) highlights issues that may challenge those wanting to implement social
justice mathematics. One of the challenges discussed is the temptation to avoid racial issues.
Harper (2019) found that "avoiding or omitting explicit attention to race and racism in TMFSJ
enactments can further marginalize students of color in mathematics'' (p. 300). Another challenge
she found was teachers' enactment of avoiding critiquing liberalism. For example, she discusses
how White teachers resisted the connection between wealth and power when teaching a debt
lesson. This resistance reinforced the idea that people with debt are morally inferior, which fails
to critique the situation. So what happened was the social justice mathematics reinforced deficit
perspectives of people of Color. She also found this among teachers of Color, attributing it to the
notion that people of Color can hold deficit views of their racial group and have internalized
racism. Harper (2019) exemplifies this by discussing how immigrants may share racist beliefs
about undocumented pupils, teachers of Color upholding meritocracy, and students of Color
being defensive toward arguments against social inequity. Another challenge of TMFSJ is
curricular constraints that may lead to superficial connections to mathematics and social justice.
Benefits Related to TMFSJ in K12 Mathematics Classrooms
Student Engagement and Achievement
Evidence suggests that when engaging students in instruction that integrates social issues
and mathematics, there is an increase in student engagement. For example, Voss and Rickards
(2016) found that when mathematics teachers used mathematics as a tool to address issues of
social justice, student engagement increased. Specifically, they found that teaching mathematics
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for social justice promoted student talk and higher-order thinking in the mathematics classroom
(Voss & Rickards, 2016). The reason for this increase in engagement may be due to content that
"captures and increases student interest injustices, fairness, and kindness, replacing purposeless
content that furthers no student's ability to engage with their social reality'” (Stocker, 2006, p.
11). There is also evidence that learning mathematics through a social justice lens may also lead
to student achievement (Voss and Rickards, 2016). Furthermore, Mitescu et al. (2011) found that
teaching mathematics for social justice led to increased student test scores and that “a significant,
positive relationship between teaching for social justice and pupil outcomes (r=0.44, p<0.05)” (p.
15).
Analysis of Social Issues and Actions Toward Change
Evidence exists that teaching mathematics for social justice encourages students and
teachers to enact social change (Stocker, 2006). Specifically, as a result of "deep, substantial,
and authentic mathematical analysis of social justice issues” (Harper, 2019, p. 292), students
may develop a deep sense of social responsibility (Gutstein, 2006; Voss & Rickards, 2016).
Furthermore, in some cases, students enact change in their communities (Stocker, 2006). Hence,
teaching mathematics for social justice may empower students and teachers to become agents of
change in their context (Jong and Jackson, 2016). Finally, students and teachers have the
opportunity to develop socio-political consciousness (Kokka, 2019). Through the process of
developing socio-political consciousness, students may learn to analyze social justice issues
using mathematics effectively. Consequently, students may be empowered to behave in antioppressive ways (Mchugh and Kosiak, 2012).
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Conclusion
Scholars have embraced social justice issues within the field of mathematics education as
early as the 1980s (Frankenstein, 1983). Since then, scholars have engaged in the work of
integrating social justice issues and mathematics education curriculum, instruction, and research.
Specifically, researchers have developed frameworks for integrating mathematics and social
justice at the K12 level (Gutstein, 2006) and the mathematics teacher preparation level (Dyches
and Boyd, 2017). Tools for integration have also been developed, including lesson plan
templates (Berry et al., 2020), lesson plan analysis and reflection tools (Aguirre et al., 2013),
curriculum resources (Berry et al., 2020, Stocker, 2006), and instructional strategies for K12
integration (Gutstein, 2006; Berry et al., 2020) and in mathematics teacher preparation (Bartell,
2012). Scholars have investigated the benefits of integration (Kokka, 2019) and the challenges of
integration at the K12 level (Felton-Koestler, 2019) and the mathematics teacher preparation
level (Males et al., 2020). Researchers have also investigated perspectives about integrating
social issues into mathematics, including the perspectives of mathematics teacher educators
(Felton-Koestler & Koestler, 2017; Tunstall, 2019 ), mathematics teachers (Raygoza, 2019;
Wright, 2017), mathematics pre-service teachers (Evans, 2013), students (Gutstein, 2006a) and
even parents (Gutstein, 2006b). Conceptions about what integration means and looks like have
also been investigated, including mathematics teacher educators (Mchugh & Kosiak, 2012), preservice mathematics teachers (Garri & Appova, 2013), and mathematics teachers (Jong &
Jackson, 2016). Finally, in their curriculum documents and position statements, professional
mathematics organizations have legitimized this work by calling for integrating social justice
issues in mathematics into mathematics teacher preparation programs (AMTE, 2017; NCSM &
TODOS, 2016).
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Implications for Mathematics Teacher Preparation and Research
As evidenced above, much work has been done in the area of integrating social justice
issues into mathematics education, curriculum, instruction, and research. However, this literature
review revealed areas that researchers need to explore further and address. As it relates to
mathematics teacher preparation, more work is needed in preparing mathematics pre-service and
in-service teachers with:
● a correct understanding of TMFSJ (Jong & Jackson, 2016; Wright, 2017)
● developing appropriate social justice pedagogical goals (Garri & Appova, 2013)
● developing mathematical content knowledge (Garri & Rule, 2009), and
● Integrating social justice topics is deemed controversial (Bartell, 2013; Harper, 2019).
As it relates to research, little work has been done to explore how teachers’ beliefs about social
justice align with the lesson plans that they develop. Little research has been conducted on how
teachers’ mathematics lesson plans incorporate social justice align with appropriate traditional
mathematics knowledge. This study will address these gaps in research.
Theoretical Tools
This study is an intersection of theories on social justice in education and social justice
mathematics education. As such, I employ several theoretical tools to connect the ideas of
teacher education, mathematics teaching, and social justice. I employ culturally relevant
pedagogy (CRP) (Ladson-Billings, 1995), critical mathematics (Frankenstein, 1983), Gutstein’s
(2006) framework for TMFSJ, and Leonard and Evans’ (2012) framework for TMFSJ. It is
important to note that Gutstein’s (2006a) framework focuses on teaching mathematics for social
justice, whereas Leonard and Evans’ (2012) framework focuses on learning to teach mathematics
for social justice.
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Theories Incorporating Social Justice into Education
The Theory of Culturally Relevant Pedagogy (CRP). CRP is a theory of culturally
relevant pedagogy that proposes to do three things “produce students who can achieve
academically, produce students who demonstrate cultural competence, and develop students who
can both understand and critique the existing social order” (Ladson-Billings, 1995, p. 474). It is
important to note that academic achievement in this framework is not limited to standardized
tests. Ladson-Billings (1995) argues that “culturally relevant pedagogy must provide a way for
students to maintain their cultural integrity while succeeding academically” (p. 476). Lastly,
CRP helps students to recognize, understand, and critique current social inequities.
As it relates to teacher education and pre-service teachers, this theory consists of three
broad conceptions that serve as theoretical underpinnings to CRP and a continuum of teaching
behaviors. These conceptions are “the conceptions of self and others held by culturally relevant
teachers, how social relations are structured by culturally relevant teachers, the conceptions of
knowledge held by culturally relevant teachers” (Ladson-Billings, 1995, p. 478). Regarding
conceptions of self, teachers are viewed as co-constructors of knowledge with their students,
ever-improving their pedagogy, pedagogical risk-takers in promoting cultural identity, and as a
part of the community. Within this framework, teachers take on Freirean views of “teaching as
mining” (Freire, 1974, p. 76), recognizing that students enter the class with funds of knowledge.
Students are viewed as able to achieve academically and not referred to from deficit
perspectives. Social relations are structured in a way that helps teachers meet the goals of critical
consciousness, academic achievement, and cultural competence, including allowing students to
serve as teachers, highlighting the expertise of various students, developing a community of
learners, encouraging students to be responsible for one another, to learn collaboratively, and
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having equitable student-teacher relationships. Lastly, knowledge is viewed as something
teachers must be passionate about, not static, viewed critically, scaffolded, and assessed in
various forms. The third part of this theory is that teachers “develop students who can both
understand and critique the existing social order” (Ladson-Billings, 1995, p. 474).
Theories Incorporating Social Justice into Mathematics Education
The Theory of Critical Mathematics. The last component of CRP calls for culturally
relevant teachers to help their students to be socio-politically critical. This component is
grounded in the scholarship on Paulo Freire and the notion of conscientização, which is defined
as “learning to perceive social, political, and economic contradictions, and to take action against
the oppressive elements of reality” (1970, p. 35). Critical mathematics education connects the
idea of critical consciousness directly to mathematics. That is, teachers, help students to be
socio-politically critical and to understand and challenge hegemonic ideas using mathematics as
a tool. Frankenstein (1983) describes her theory as an application of Freire’s epistemology. She
argues, “Freire's theory compels mathematics teachers to probe the nonpositivist meaning of
mathematical knowledge, the importance of quantitative reasoning in the development of critical
consciousness, how math anxiety helps sustain hegemonic ideologies, and the connections
between our specific curriculum and the development of critical consciousness” (p .324). Within
this framework, knowledge is viewed as not static, not neutral, “continually created and recreated as people reflect and act on the world” (Frankenstein, 1983, p. 316), “necessitates
subjects who want to know about the world, and does not exist apart from how and why its used,
in whose interest” (Frankenstein, 1983, p. 317). Together, teachers and students are viewed as
co-investigators and co-constructors of mathematical knowledge. A key aspect of this framework
is that it may lead to action, specifically activism, where teachers and students challenge
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hegemonic ideas. Another critical aspect of this framework is that students interrogate statistical
knowledge “critically by examining its underlying interests and methods of collection,
description, and inference, and by considering historical, philosophical, and other theoretical
insights along with statistical knowledge” (1995, p. 192).
Teaching Mathematics for Social Justice. While there are various conceptions about
teaching mathematics for social justice, I align most with Gutstein's (2006a) and Leonard and
Evans’ (2012) notion of teaching mathematics for social justice. Gutstein’s (2006) built on the
work of Freire’s (1970/2000) ideas of liberatory pedagogy, Frankenstein’s (1983) ideas of
criticalmathematics, Ladson-Billings’ (1995) ideas of culturally relevant pedagogy, and Tate’s
(1995) ideas of culturally relevant mathematics pedagogy. Gutstein (2006a) explains “liberation
from oppression as the fundamental purpose of teaching for social justice” (p. 22). In this
framework, Gutsein (2006) views teaching as political and illustrates by using Freire’s (1994)
words that read
There neither is, nor has ever been, an educational practice in zero space-time—neutral in
the sense of being committed only to preponderantly abstract, intangible ideas. To try to
get people to believe that there is such a thing as this, and to convince or try to convince
the incautious that this is the truth, is indisputably apolitical practice, whereby an effort is
made to soften any possible rebelliousness on the part of those to whom injustice is being
done. It is as political as the other practice, which does not conceal—in fact, which
proclaims—its own political character (p. 77)”.
Based on his agreement with Freire’s education for liberation theory and each of the frameworks
mentioned above, he developed a framework for TMFSJ that focuses on teaching mathematics
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for social justice. Specifically, the focus is on the planning and enactment of social justice
mathematics pedagogy with pupils.
Gutstein’s (2006) framework for TMFSJ includes two broad goals: social justice
pedagogical goals and mathematics pedagogical goals. The social justice pedagogical goals
include “(1) reading the world with mathematics, (2) writing the world with mathematics, and (3)
developing positive cultural and social identities” (Gutsein, 2006, p. 23). He argues that
“students need to be prepared through their mathematics education to investigate and critique
injustice, and to challenge, in words and actions, oppressive structures and acts—that is, to “read
and write the world” with mathematics'' (Gutstein, 2006, p. 4). Gutstein (2006a) explains that to
read the world is to “understand the sociopolitical, cultural-historical conditions of one’s life,
community, society, and world; and to write the world is to effect change in it” (p. 4). The
mathematical pedagogical goals include (1) reading the mathematical world, succeeding in the
traditional sense, and changing one's orientation to mathematics (p. 24). Gutstein (2006a) built
on Freire and Macedo (1987) in defining Reading the world, which was defined as
"understanding the sociopolitical, cultural-historical conditions of one's life, community, society,
and world” (p. 24).
This framework was developed for implementation with middle and high school students.
Specifically, teachers must have social justice and mathematics pedagogical goals as they teach
mathematics in their K12 classroom. While his framework was developed for implementation
with K12 students, pre-service mathematics teachers need preparation in TMFSJ to implement it
in their future classrooms. Specifically, pre-service teachers need preparation on “how to read
and write the world with (and without) mathematics, deconstruct media images and
representations, and ask the type of questions that their future students should ask” (Gutstein,
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2006, p. 209). Thus, one of the focuses of this study is to examine and describe secondary
mathematics pre-service teachers' planning and reflection on TMFSJ (Gutstein, 2006).
I include Leonard and Evans’ (2012) framework to supplement Gutstein’s (2006)
framework because of its focus on the learning to teach mathematics for social justice. An initial
goal of this framework is that those learning to teach mathematics for social justice examine their
own beliefs and dispositions about TMFSJ. Leonard and Evans (2012) argue that “definitions of
social justice that do not consider teacher beliefs and dispositions are not complete. They argue
that teachers may not see how their views may contribute to inequities in mathematics education
and, as a result, may unknowingly maintain the cycle of social reproduction. Similarly, Loughran
(2005) argues that “knowing ourselves means searching for, revealing and “owning” up to the
assumptions and taken-for-granted aspects of practice that quietly lurk in the depths of our
subconscious; but quickly surface through how we teach” (p. 19).
As such, beliefs and dispositions must be a component of teachers’ learning to teach
mathematics for social justice, including challenging beliefs about who can and cannot do
mathematics. Traditionally, deficit views of students of color are held about their ability to
engage in mathematics and have often contributed to their lack of access to rigorous and highquality mathematics (Leonard 2008). Within this framework, teachers are to consider their
backgrounds and beliefs as well as “pedagogically plan for assisting in the development of robust
mathematics identities for all students” (Leonard & Evans, 2012, p. 100). This framework
connects to my study as I examine teacher beliefs related to teaching for social justice.
Specifically, I examine and describe secondary mathematics education students’ beliefs,
understandings, planning, and reflections about learning and planning to teach mathematics for
social justice.
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CHAPTER THREE:
METHODS
Scope and Sequence
This chapter focuses on the methods and procedures I used to conduct my research. First,
I discuss the purpose of my study, my research questions, my research approach, and my
conceptual framework. Second, I discuss the context of the study, including the university
context and the course context. Third, I discuss the selection criteria, potential sample size, and
study participants. Fourth, I discuss the data collection procedures, data sources, and data quality.
Fifth, I discuss the procedures for data analysis. Finally, I conclude with a discussion of ethical
considerations, reflexivity, and delimitations of the study.
Purpose of the Study
The purpose of this mixed-methods convergent case study is to examine and describe the
experiences of undergraduate and graduate mathematics education students learning to teach
mathematics for social justice within the context of a high school mathematics methods course at
a large research university in the southeastern United States. The mathematics education students
in the study include both pre-service and in-service mathematics teachers at both the
undergraduate and graduate levels.
Research Questions
The Research Questions for this study are as follows:
1. What are the beliefs of a class of mathematics education students about teaching for
social justice before and after planning for and reflecting on TMFSJ?
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a. Are there significant differences in beliefs about teaching for social justice before
and after planning for and reflecting on TMFSJ?
2. How do the conceptions of students in a mathematics methods course change after
planning for and reflecting on TMFSJ?
3. What do mathematics education students’ lesson plan integrating mathematics and social
justice reflect?
a. What is the mathematics content of the lesson?
b. What is the social justice topic of the lesson?
c. How do teachers negotiate the mathematics and social justice topics?
d. What are the pedagogical approaches of the lesson?
e. What level of cognitive demand does the lesson task require?
4. What challenges and resolutions do secondary mathematics pre-service teachers
encounter while planning their social justice mathematics lesson?
Research Approach
There are three components involved in a research approach: philosophy, research
designs, and specific methods (Creswell & Creswell, 2018). This study used a constructivist
philosophical worldview, convergent mixed methods convergent case study design, thematic and
content data analysis, and statistical data analysis.
Philosophical Worldview
The broader context of this study is situated within a constructivist worldview.
Constructivism is “an interpretive stance which attends to the meaning-making activities of
active and cognizing human beings” (Paul, 2005 p. 60). From this worldview, ontology,
epistemology, methodology, and axiology are viewed in particular ways (Paul, 2005). A
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constructivist view of ontology (the question of reality) is that reality is constructed and that two
realities exist: the physical world and the enacted or constructed world. Constructivists believe
that these two realities run parallel and can never be entirely predictable, controlled, or
understood (Paul, 2005). As it relates to epistemology (the question of what and when is
knowledge), constructivists believe that there are multiple epistemologies, and as such, they are
not concerned with attempting to predict or control reality. As it relates to methodology (the
question of how we acquire knowledge and truth and how we know), constructivists are
bricoleurs (Paul, 2005). That is, they use methods that will answer their research question. These
methods could be qualitative, quantitative, or mixed methods. As it relates to axiology (the
question of the role values plays in research), constructivists believe that because the inquiry is a
human activity, it is intertwined with values (Paul, 2005). That is, they believe the research is
done with values attached.
Additionally, constructivists are open about their practices, ideas, and decisions that may
have been made in research. My rationale for utilizing a constructivist worldview is that my
study deals with how mathematics education students construct reality. Furthermore, a
constructivist approach allowed participants to discuss how they understand, plan for, and reflect
on teaching mathematics for social justice. Understanding these realities is significant because of
the implications for mathematics education research and mathematics teacher preparation. To
answer the research questions in this study, I employed a mixed methods convergent design
situated within a case study (Fetters et al., 2013).
Research Design and Rationale
For this study, I used a mixed-method, non-experimental research design. Fetters et al.
(2013) argue that a case study design can serve as the advanced framework for the basic
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framework, convergent mixed methods. Hence, the basic framework for this study is a
convergent design, and the advanced framework is a case study framework. Combining both
frameworks allowed me to better attend to the complexity of my research. The complexities
included collecting quantitative and qualitative data within a case study. Conducting such a study
requires a detailed design for collecting, analyzing, reporting, and interpreting the findings. A
convergent design provided a framework to address each of these areas in an explicit and
replicable way. Furthermore, a case study design addressed the need to obtain rich data from
multiple sources (Patton, 2002; Litchman, 2013). Additionally, such a framework also helps
readers better interpret the results of a mixed-methods convergent study (Moseholm & Fetters,
2017).
A mixed-methods case study is a kind of mixed methods study that utilizes quantitative
and qualitative data (Creswell & Creswell, 2018). The purpose of such data collection is to
provide evidence for a case (Litchman, 2013). A case may be limited to a particular behavior,
trait, characteristic, type of situation, entity, program, or classroom (Lichtman, 2013). The case
for this study was limited to a 16-week high school mathematics methods course within a teacher
preparation program at a large university located in the southeastern United States. Several types
of case studies, including “the typical, the exemplary or model, or the unusual or unique”
(Lichtman, 2013, p. 92). The case in this study was considered unique because of its attention to
social justice issues with an explicit connection to mathematics education. Few courses engage in
this type of pedagogy (AMTE, 2017).
A convergent design added to the research design because it provides a framework for
integrating the quantitative and qualitative data (Moseholm & Fetters, 2017). In a convergent
design, the researcher “converges or merges quantitative and qualitative data in order to provide
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a comprehensive analysis of the research problem” (Creswell & Creswell, 2018, p. 57). The
merging of my data took place at the collection level, the analysis level results level, and the
interpretation level (Moseholm & Fetters, 2017). Quantitative and qualitative data were collected
through accessing pre-existing data from a high school mathematics methods course. Within the
course, the data was collected separately around a similar timeframe, as shown in Table 3
(Fetters et al., 2013). The quantitative data in my study will provide information about teachers'
beliefs in a mathematics methods course. The qualitative data will provide information about
pre-service teachers’ conceptions, lesson plans, and reflections. I approached data analysis
through a separative approach in which “the quantitative and qualitative data analyses are
conducted independently of each other until the final merging of the two strands” (Moseholm &
Fetters, 2017, p. 4). The results and interpretation were integrated through “narrative, data
transformation, joint displays, and visualization” (Moseholm & Fetters, 2017, p. 3). Figure 1
provides a visual model for the research design employed. By providing a detailed description of
how my study will be “mixed,” readers may better interpret my merged data (Moseholm &
Fetters, 2017).
Table 3
Timeframe for data collection
Week First Requested

Data Source

Week 1

Pre-Questionnaire
1. LTFSJ-B Scale
2. Open-Ended Questions

Week 5

Artifact
1. Reflection on TMFSJ after Instruction
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Table 3 (Continued)
Week First Requested

Data Source

Week 9

Artifacts
1. Lesson Plan
2. Reflection

Week 10

Post-Questionnaire
1. LTFSJ-B Scale
2. Open-Ended Questions

Figure 1
Visual Model of My Convergent Mixed Methods Case Study Research Design
Phase One

Access and Analyze Data for PreQuestionnaire

Phase Two

Access and Analyze Participant Artifacts
(Lesson Plans and Reflections)

Phase Three

Access and Analyze Data for PostQuestionnaire

Phase Four

Report and Discuss the Findings

Conceptual Framework
Figure 2 provides a visual representation of the conceptual framework that guided my
study. A conceptual framework is an essential part of a study because it helps the researcher and
readers identify the constructs, variables, or key factors studied and their interrelationships
(Miles et al., 2014). In other words, conceptual frameworks are the first analytic visual
representation of “the researcher’s map of territory being investigated” (Miles et al., 2014, p. 20).
It is important to note that conceptual frameworks communicate some kind of story and can be
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exploratory or confirmatory (Miles et al., 2014). Directional and bi-directional arrows may be
used to indicate influence, interrelationships, or time flow. Various types of arrows, including
bold arrows and dashed arrows, may indicate a certain degree of influence (Miles et al., 2014).
The conceptual framework for my study was designed using the work of various scholars
whose research focused on the integration of social justice and education (Gutstein, 2006,
Ludlow et al., 2008; Gates & Jorgensen, 2009; Bartell, 2013; Garrii and Appova, 2013).
Additionally, I used the work of scholars whose research focused on the evaluation of the
mathematics curriculum (Smith & Stein, 1998). I also used the work of scholars whose research
focused on the challenges of integrating issues of equity in mathematics teacher preparation
programs (Vlomvoridi-Ivanovic & Mcleman, 2015). The variables in this design are beliefs
(about teacher education for social justice), knowledge (of TMFSJ), reflections on learning (after
engaging in instruction in TMFSJ), artifacts (lesson plans), and reflections about practice
(specifically challenges and resolutions). In this framework, I argue that there are
interrelationships between the variables in the study. The boxes in this framework represent the
variables in the study and points in time. It does not necessarily reflect student development. The
arrows represent potential relationships between the variables (Miles et al., 2013). Finally, the
framework represents a potential framework for preparing mathematics education students to
teach mathematics for social justice.
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Figure 2
Conceptual Framework

Context
The University and Mathematics Teacher Preparation Program
This study took place at a large state university located in the southeastern United States.
The mathematics teacher preparation program is housed in the university’s college of education.
The college of education offers bachelor’s, master’s, and doctoral degrees. The college’s mission
statement includes a statement of commitment to diversity, equity, inclusion, and social justice.
The mathematics education (grades 6-12) education major is a 70-credit hour program. To obtain
admission to the program, students must earn a 2.5 overall grade point average, complete all
general education and state-mandated prerequisite courses with a C- or better grade in each
course, and pass the General Knowledge Test. The General Knowledge Test is a Florida Teacher
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Certification Examination consisting of four subsets: reading, English language skills,
mathematics, and an essay (Florida Department of Education [FLDOE], 2018). Once admitted to
the program, students take professional education courses such as classroom management,
mathematics courses such as Discrete Mathematics, and mathematics methods courses such as
Teaching Senior High School Mathematics.
The Course
This study accessed data from the mathematics methods course titled Teaching Senior
High School Mathematics. The course bridged the gap between theory and practice, preparing
students to teach mathematics in high school and their teaching internship. Students covered a
wide variety of mathematical topics that they may be expected to teach in high school (course
syllabus). In addition to preparing the students in mathematical knowledge for teaching,
pedagogical knowledge for teaching, technological knowledge for teaching, the professor also
prepared students in equity and social justice mathematics pedagogy. The course was semesterlong and was scheduled to meet once a week for two hours and forty-five minutes. In addition,
the students were expected to complete several assignments as a requirement for the course.
Therefore, all of the data that was accessed was course assignments from the professor.
Participants
Selection Criteria
I conducted purposive sampling to recruit participants for this study. I used purposive
sampling to investigate a case’s unique context (Miles et al., 2014). Specifically, participants in
this study were recruited from their mathematics methods course Teaching Senior High School
Mathematics. To be selected to participate, students must have been enrolled in the course.
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Sample and Sample Size
There were both graduate and undergraduate; pre-service and in-service; male and female
students in the course. Race, gender, or ethnic diversity was not accessed as a part of the study
which is a limitation of the study. Students were not required to participate in the study. It was
strictly voluntary. After receiving approval from the Human Subjects Committee (see Appendix
A) of the university’s Institutional Review Board, I invited the students to participate in the
study. Consent to participate was obtained through a verbal consent form that each person
accessed privately per the requirements set forth by the IRB (see Appendix B). Agreement to
participate in the study was strictly permission for me to use the assignments submitted by
mathematics education students in the course. There were 16 students in the course, and all of
them agreed to participate in the study. However, due to various circumstances, not all students
provided all the data sources (16 students responded to the pre-questionnaire, 14 responded to
the post-questionnaire, 12 provided lesson plans, and 11 provided reflections). Furthermore, one
of the students dropped the course midway through the semester.
Data Collection
The data from the study was garnered from a high school mathematics methods course
within a teacher preparation program within a large research university in the southeastern
United States. The university instructor facilitated the data collection in the form of course
assignments that I later accessed as a part of the research study. As such, this was a secondary
analysis because I used existing data. Again, I accessed the data only after receiving approval
from my university’s Institutional Review Board (IRB). To answer the research questions in the
study, I accessed multiple data sources, including questionnaires and mathematics education
student artifacts. The artifacts included written reflections about their learning, a lesson plan
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incorporating social justice and mathematics, and a written reflection about planning for their
social justice lesson. In the next section, I provide details about each one of the data sources.
Data Sources
Pre-questionnaire and Post-questionnaire
At the beginning of the course, the students were required to submit a pre-questionnaire.
The pre-questionnaire captured students’ thoughts about the challenges of teaching, how to
overcome those challenges, the impact and implication of curriculum utilized, students’ beliefs
about teaching for social justice, understandings of what it means to teach mathematics for social
justice, and support that they need to teach mathematics for social justice. A portion of the
questions from this survey was accessed as data for this study. Twelve of the questions were
survey items from Ludlow et al.’s (2008) Learning to Teach for Social Justice Beliefs Scale. The
other two items asked participants about their understanding of teaching mathematics for social
justice and additional support needed to teach mathematics for social justice.
Quantitative responses. In this study, I accessed data that reflect mathematics education
students' beliefs about teaching for social justice. According to Speer (2005), beliefs “appear to
be, in essence, factors shaping teachers’ decisions about what knowledge is relevant, what
teaching routines are appropriate, what goals should be accomplished, and what the important
features are of the social context of the classroom” (p. 365). Thus, beliefs are important because
they may impact the types of decisions teachers make in the classroom. Thus, measuring beliefs
about social justice within the context of mathematics teacher preparation is helpful because it
may reveal areas that need more attention.
To measure beliefs, I use a validated instrument, the Learning to Teach for Social Justice
Beliefs (LTFSJ-B) Scale (see Table 4) (Ludlow et al., 2008). After being pilot tested with
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hundreds of students, Classical Test Theory and Item Response Analysis revealed that the items
on the LTFSJ-B Scale are invariant across test administrations, “internally consistent,
conceptually unidimensional, and define a meaningful and theoretically defensible continuum”
(p. 210). Thus, using this scale provides valuable evidence of the impact of teacher education on
learning to teach for social justice. This scale measures teachers’ beliefs about teaching for social
justice and encompasses “a number of key ideas about justice as both distribution of learning
opportunities and outcomes, on the one hand, and recognition of the knowledge traditions,
strengths, and assets that all students bring to school, on the other” (Cochran-Smith et al., 2012,
p. 175). More specifically, the key ideas include:
high expectations and rich learning opportunities for all pupils; an asset-based
perspective on the cultural, linguistic, and experiential resources pupils and families bring
to school; the importance of critical thinking in a democratic society; the role of teachers
as advocates and agents for change; challenges to the notion of a meritocratic society;
teaching as an activity that is related to teachers’ deep underlying assumptions and beliefs
about race, class, gender, disability, and culture; and the idea that issues related to
culture, equity, and race ought to be part of what is speakable and visible in all aspects of
the curriculum (Enterline et al., 2008, 276).
The LTFSJ-B Scale is a Likert-type rating scale that has the options 1= strongly disagree,
2= disagree, 3 = uncertain, 4 = agree, and 5 = strongly agree. Scores that are closer to 5
represent a stronger commitment to social justice teaching. The 12 items contain questions that
are worded positively and some negatively. The LTSJ-B scale items range from easier to endorse
items to harder to endorse items. The easier to endorse items include the items that some
consider effective teaching practices such as examining one’s own beliefs (SJ1) and
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incorporating diverse cultures into the learning space (SJ4)” (Reagan et al., 2016, p. 222). The
items that are more difficult to support include ideas about “purposes of education for particular
historically marginalized groups including English Language Learners and those from lower
socioeconomic backgrounds (e.g., SJ9R, SJ6R, SJ5R)” (Reagan et al., 2016, p. 222). The most
difficult items to endorse include ideas that “have to do with larger societal issues and with the
ways institutions systematically and historically structure advantage and disadvantage for
particular groups (e.g., SJ11R)” (Enterline et al., 2008, p. 279). The harder to endorse items also
include ideas about teachers' role in changing inequitable structures (e.g., SJ10R, SJ12R).
Table 4
The Teaching for Social Justice Beliefs Scale
Item
#

Survey Item

1

An important part of learning to be a teacher is examining one’s own attitudes
and beliefs about race, class, gender, disabilities, and sexual orientation.

2

Issues related to racism and inequity should be openly discussed in the
classroom.

3R
4

For the most part, covering multicultural topics is only relevant to certain
subject areas, such as social studies and literature.
Good teaching incorporates diverse cultures and experiences into classroom
lessons and discussions.

5R

The most important goal in working with immigrant children and English
language learners is that they assimilate into American society.

6R

It’s reasonable for teachers to have lower classroom expectations for students
who don’t speak English as their first language.

7

Part of the responsibilities of the teacher is to challenge school arrangements
that maintain societal inequities.

8

Teachers should teach students to think critically about government positions
and actions.
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Table 4 (Continued)
Item
#

Survey Item

9R

Economically disadvantaged students have more to gain in schools because
they bring less into the classroom.

10R

Although teachers have to appreciate diversity, it’s not their job to change
society.

11R

Whether students succeed in school depends primarily on how hard they work.

12R

Realistically, the job of a teacher is to prepare students for the lives they are
likely to lead.

Note: a. Likert response categories: Strongly Disagree=1, Disagree=2, Uncertain=3,
Agree=4, Strongly Agree=5. b. R: denotes the items that were reverse scored. c.
Copyright permission was obtained to use this scale (see Appendix C).
Qualitative Responses. The questionnaire also consisted of open-ended questions that I
used for my study. The open-ended questions that I accessed are in Table 5. These questions
were used to supplement the quantitative responses. Additionally, the open-ended questions
asked participants about their conceptions about incorporating mathematics and social justice
and any support needed to implement it.
Table 5
Open-ended Responses on the Questionnaire
Item #

Survey Question

1

Please explain your current understanding of what it means to teach
mathematics for social justice.

2

What additional support do you need to teach mathematics for social
justice?

Note: Extracted from Course Questionnaire.
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Participant Artifacts
I accessed their artifacts to document the nature of mathematics education students’
learning, teaching, and reflecting on teaching mathematics for social justice. Their artifacts
included written reflections of their thoughts after engaging in instruction on TMFSJ, lesson
plans, and written reflections on their experiences planning for TMFSJ.
Reflections about Learning to Teach for Social Justice. Students engaged in one class
session out of the semester on teaching mathematics for social justice. Students reflected on their
takeaways from teaching mathematics for social justice. I accessed these reflections to
understand participants' thoughts after initial instruction on teaching mathematics for social
justice.
Lesson Plans. I accessed lesson plans to understand what is reflected when mathematics
and social justice are integrated into the lesson. Bartell (2013) asserts that while “one course is
not enough to develop mathematics pedagogy for social justice, a course combined with lesson
study can potentially support teachers’ initial development of this practice in thoughtful ways”
(Bartell, 2014, p. 137). Lesson study was employed in this course to develop the students’
understanding, planning, and reflection on social justice mathematics pedagogy. Students
engaged in lesson study in which they received instruction, worked in groups to design a social
justice mathematics lesson, presented the lesson, and subsequently reflected on it. Students were
then expected to create an individual lesson plan incorporating mathematics and social justice.
Students were provided with a lesson plan rubric (Appendix D) that communicated the
expectations for the lesson plan. Specifically, the rubric indicated that the lesson plan would be
evaluated using the following criteria; pupils prior knowledge, cognitive domain of task,
formative and summative assessment rubric, standards, the establishment of mathematical goals
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to focus learning, materials, and technology used, the introduction of the lesson, procedures
utilized (teacher and student actions), closure of the lesson, differentiation, professional writing,
the promotion of reasoning and problem solving, the use and connection of mathematical ideas,
the posing of purposeful questions, build procedural fluency from conceptual understanding,
support productive struggle in learning mathematics, plan to Facilitate meaningful mathematical
discourse, and elicit and use evidence of students thinking.
Reflections about Planning to Teach Mathematics for Social Justice. Participants
also submitted a written reflection about their thoughts after planning their social justice
mathematics lesson. Loughran (2005) highlights the significance of reflection, arguing that it
aids in problematizing teaching by uncovering its complexities. Understanding these
complexities through the lens of mathematics education students can aid mathematics teacher
educators in supporting their students’ learning. See table 6 for the rubric that was provided to
students for this reflection assignment.
Table 6
Rubric for Reflections
Criteria
Written
reflection
about the
lesson plan for
teaching
mathematics
for social
justice video
recording
and/or enacted
lesson.

Marginal

Satisfactory

The document contains a
moderately thoughtful
The reflection
self -reflection about
appears to
teaching mathematics for
provides little to
social justice. This
no insight into
reflection notes the
what occurred, and strengths and weaknesses
lessons learned
of the lesson and gives
relative to teaching some specifics about
mathematics for
what happened when the
social justice.
lesson was taught.

Note: Extracted from Course Syllabus.
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Outstanding
Describes how the lessons supports
teaching mathematics for social justice
within a mathematical context, and
amplifies particular mathematical context.
It also identifies a social justice standard,
a rationalization as to why they chose this
topic and what they hoped students will
learn as a result of engaging in the task.
The reflection also considers challenges
faced and identify means to overcome it.

Data Analysis
I employed content analysis and statistical analysis to examine, analyze, and describe
participants’ a) beliefs about teaching for social justice, b) lesson plans incorporating social
justice and mathematics c) reflections about learning and planning those lesson plans. I analyzed
the quantitative data using pre-test means, post-test means, and significance tests. The statistical
software I used is SPSS, a statistical software that allows for advanced statistical analysis
(Stevens, 2007). I analyzed my qualitative data using content analysis within the excel platform.
Content Analysis
Content analysis is a well-established research analysis method used to analyze content in
various fields and various documents (Titscher et al., 2000). More specifically, content analysis
is “a systematic coding and categorizing approach you can use to explore large amounts of
existing textual information in order to ascertain the trends and patterns of words used, their
frequency, their relations and the structures, contexts, and discourses of communication”
(Grbich, 2013, p. 190). One can use various approaches to engage in content analysis, and
different words have often been used to describe the same process. I used what Hsieh and
Shannon (2005) call a directive and conventional approach to qualitative data analysis for my
content analysis. Each approach served a different purpose.
Directive Approach. A directive approach to content analysis is when “existing theory
or prior research exists about a phenomenon that is incomplete or would benefit from the further
description” (Hsieh & Shannon, 2005, p. 1281). This approach uses deductive coding in which
the researcher approaches the data with a set of codes based on their literature review, research
questions, conceptual framework, and background knowledge (Miles et al., 2014). It is important
to note that codes can be revised. I used deductive coding for many of the data sources in this
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study because of my extensive background knowledge on the topic based on my literature
review. The general process I used included preliminary analysis via reading through the data.
After reading through the data, I created codes based on my literature review and background
knowledge. Later in this chapter, I provide a discussion and tables (8,9, and 10) that contain lists
of codes that I used for each of the piece’s data for which directive content analysis was
employed. After initial code creation, I employed first cycle coding, which is where I read
through my data and applied my codes to chunks of my data (Miles et al., 2014). Next, I
employed second cycle coding, which is where I generated broader themes from the chunks of
data (Miles et al., 2014). Finally, I continued this iterative process until I reached saturation.
Figure 3. illustrates a graphic representation of my deductive data analysis approach. After
analysis, I wrote up the results using narrative descriptions, visual displays, and tables. It is
important to note that both a directive and conventional approach can be applied to the same data
set. The conventional approach is vital when data results do not fit in one of the deductive codes.
Figure 3
Directive Content Analysis

Note: (Miles et. al, 2014; Hsieh & Shannon, 2005)
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Conventional Approach. A conventional approach to data analysis is often taken when
not much is known about a particular topic. Since the researcher's knowledge may be limited on
the topic, they may prefer not to approach the data with predetermined codes. Instead, they may
prefer to allow new understandings to emerge while analyzing the data (Hsieh & Shannon, 2005;
Miles et al., 2014). This approach uses inductive coding, which is the opposite of deductive
coding. That is, the researcher does not approach the data with a set of codes. Instead, the
researcher reads through the data and identifies codes as they emerge (Miles et al., 2014). Hence,
for the data sources that little is known about, I used this approach. The data sources I am
referring to are the participants’ reflections about teaching mathematics for social justice. The
general process I used included first cycle coding, which is where I read through my data and
applied my codes to chunks of my data (Miles et al., 2014). Next, I employed second cycle
coding, which is where I generated broader themes from the chunks of data (Miles et al., 2014).
Finally, I continued this iterative process until I reached saturation. Figure 4. illustrates a graphic
representation of my conventional data analysis approach. After analysis, I wrote up the results
using narrative descriptions, visual displays, and tables. The following sections discuss in more
detail how my data sources will be analyzed using directive content analysis, conventional
content analysis, or statistical analysis.
Figure 4
Conventional Content Analysis

Note: (Miles et. al, 2014; Hsieh & Shannon, 2005)
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Pre-questionnaire and Post-questionnaire
The pre-questionnaire and post-questionnaire consisted of the same questions. The
questionnaire consisted of both qualitative and quantitative responses. I analyzed responses to
the following inquiries: 1) Please explain your current understanding of what it means to teach
mathematics for social justice and 2) what additional support do you need to teach mathematics
for social justice? I used quantitative analysis to examine participants’ responses to the Learning
to Teaching for Social Justice Scale.
Quantitative Statistical Analysis. Participants' responses to the LTFSJ-B Scale were
analyzed quantitatively. Before conducting the analysis, cleaned the data by removing
participant’s who didn’t have both a pretest and posttest score. Next, I recoded the items that
were reversed scored (3, 5,6, 9, 10, 11, 12). That is, for those particular items, when reverse
coded, the strongly disagree response of 1 became a 5, the disagree response of 2 became 4, the
uncertain response of 3 stays a 3, the agree response of 4 became a 2, and the strongly agree
response of 5 became a 1. This procedure is performed so that scores closer to 5 reflect a more
substantial commitment to teaching for social justice (Ludlow et al., 2008).
To answer research question 1, I calculated pre-test and post-test means using SPSS to
determine teachers’ beliefs about social justice before and after planning for and reflecting on
TMFSJ. The mean is a summary statistic, and as such, it aided me in summarizing the beliefs of
mathematics education students about teaching for social justice (Stevens, 2007). I also provided
standard deviations of each item. Furthermore, I conducted a reliability test for the pretest
(Cronbach's alpha of .722) and posttest (Cronbach's alpha of .788) and found the instrument was
reliable. I also determined if significant differences existed between pre-test and post-test beliefs
by conducting a paired-samples t-test (research question 1a). I used a significance level of 0.05.
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A paired-samples t-test was helpful for this analysis because I measured the same “subjects on
two different occasions (Stevens, 2007, p. 12). See Table 7 for a summary of the quantitative
analysis I performed.
Table 7
Statistical Analysis for Quantitative Data
Research Question

Analysis

What are the beliefs of a class of mathematics
education students about teaching for social justice
before and after planning for and reflecting on TMFSJ?

Pre-test and Post-test
Means
Standard Deviation

Are there differences in beliefs about teaching for
social justice before and after planning for and
reflecting on TMFSJ?

Paired-samples T-test

Qualitative Content Analysis. For the first qualitative question, I used directive content
analysis to analyze participants' responses regarding their current understanding of teaching
mathematics for social justice. I analyzed these responses using Garii and Appova’s (2013)
description of the three ways one may integrate content and social justice; teaching about social
justice, teaching in a socially just manner, and teaching for social justice (See Table 8). Teaching
about social justice recognizes and articulates issues that illustrate and raise concerns about
societal inequities” (Garii & Appova, 2013, p. 198). "Teaching in a socially just manner invites
teachers to utilize pedagogical strategies ensuring equitable access to the course content” (Garii
& Appova, 2013, p. 198). Teaching for social justice “involves exploring concepts and ideas
around pedagogy and content” (Garii & Appova, 2013, p. 198). See table 8 for my analytical
coding scheme for analyzing how participants described teaching mathematics for social justice.
For the last two qualitative responses to the questionnaire, I employed conventional content
analysis to analyze the data. Once inductive codes emerged from the data collection process
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(Miles et al., 2014), I collapsed the inductive codes into themes (Janesick, 2016). Thus, results
for all three questions are reported quantitatively (using descriptive statistics) and qualitatively
themes and examples of those themes.
Table 8
Coding Scheme for Participant Descriptions of TMFSJ
Distinctions

Description

Teaching In A
Socially Just Manner

Teaching in a socially just
manner invites teachers to
utilize pedagogical strategies
ensuring equitable access to
the course content.

Teaching About
Social Justice

Teaching about social justice
recognizes and articulates
issues that illustrate and raise
concerns about societal
inequities.

Teaching for Social
Justice

Teaching social justice
involves exploring concepts
and ideas around pedagogy
and content (Russo &
Fairbrother, 2009).

Example from Data
“As a teacher, it is your job to
promote social justice by
creating an environment that
is beneficial to all students…”
(Phillip).
“Social justice teaching in
mathematics focuses on ….
empowering students to
understand and confront
inequities outside the
classroom” (Jackie).
“There are ways to connect
lessons to social issues and
engage students in
conversations about math and
social issues” (Alisha).

Note. (Garri and Appova, 2013, p. 198)
Participant Artifacts
Reflections about Learning to Teach for Social Justice. Participant reflections on
learning to teach mathematics for social justice were analyzed using conventional content
analysis via inductive coding.
Lesson Plans. Lesson plans were analyzed using inductive and deductive coding analysis
(Miles et al., 2014). Each lesson plan was analyzed for its mathematical content strand and
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concept, its social justice topic, its form of social justice (Gates and Jorgensen, 2009), its
pedagogical approach (Garii and Rule, 2009), the negotiation of social justice and mathematics
goals (Bartell, 2013), its task type, and the lesson task's cognitive level of demand (Smith &
Stein, 1998). See Table 9 for the analytical coding scheme I used to analyze the lesson plans. In
the following sections, I provide a detailed description of each of the components of analysis and
how it was analyzed.
Mathematical Strand and Concept. I coded the lesson plans for the mathematical strand
and concept utilized (see Table 9). The content strands used as deductive codes were algebra,
geometry, trigonometry, statistics and probability, calculus, and none. The mathematical concept
was determined using conventional content analysis via inductive coding.
Social Justice Topic. I used inductive coding to identify the topics that students use for
their lesson plans. Once I developed the inductive codes based on the data, I collapsed the
inductive codes into themes (Janesick, 2016).
Forms of Social Justice. Gates and Jorgensen (2009) identified three forms of social
justice; moderate, liberal, and radical. These forms served as deductive codes as I conducted
directive content analysis. Moderate is characterized as one of least disruption to the status quo,
and radical is characterized as dismantling it (Gates and Jorgensen, 2009). Additionally,
moderate social justice focuses on equity and fairness. The liberal form of social justice
recognizes structural inequalities and seeks to address them in some way. The “radical view of
social justice seeks to disrupt the ideology and change the practices that create and support
structural inequities” (Gates & Jorgensen, 2009, p. 166). The focus of this form of social justice
may be at the societal, social, class, and political levels.
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Pedagogical Approach. Garii and Rule (2009) conducted a content analysis of 26 poster
presentations of science and mathematics pre-service teachers. The pre-service teachers were
tasked with integrating social justice mathematics, science, and mathematics content into a
lesson. They found that the pre-service teachers employed four pedagogical approaches to
integration: data analysis, discussion, modeling, and library/internet research. Data analysis also
encompasses data collection and graphing; discussion encompassed reading articles, books,
viewing videos, and modeling the situation involved engaging pupils in the social justice issue
through experience. These approaches served as deductive codes as I conducted directive content
analysis. After completing directive content analysis, I also conducted conventional content
analysis for data that did not fit the previously chosen deductive codes. Hence, additional codes
for pedagogical approaches used are in Table 9.
Negotiation of Social Justice and Mathematics Goals. Bartell (2013) investigated Inservice teachers learning to teach mathematics for social justice and their negotiation of
mathematics and social justice goals. She found “the instantiation of these goals into practice
proved difficult for teachers, in one case leading to the math “trumping” the social justice and in
the other case leading to a “divided” lesson in which the mathematics and social justice
components remained separate” (Bartell, 2013, p. 140). Using this information, I analyzed
participant lesson plans using directive content analysis as either being predominantly integrated
or predominantly divided.
Culture. Ladson-Billings (1995) argued that teachers should strive to produce culturally
competent students. However, cultural relevance depends on the student population of pupils in
the course. Hence, to determine if the lessons are genuinely culturally relevant, one must know
the students’ demographics, backgrounds, and interests. Because most of the participants in this
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study were not in-service teachers, they did not have a classroom of pupils. Thus, it was difficult
to determine if their lessons were indeed culturally relevant. Hence, for this study, I determined
if the lessons were culturally relevant based on whether the lesson was situated within a realworld context that could connect to pupils’ cultures. I conducted this analysis using directive
content analysis using the codes; yes, the lesson plans are culturally relevant, or no, the lesson
plans are not.
Cognitive Level of Demand. Future and current educators should give students the
opportunity to engage in tasks that are all four cognitive demands but especially the higher
levels. Echoing this, NCTM (2014), in its access and equity position statement, writes, “to
increase opportunities to learn, educators at all levels must focus on ensuring that all students
have access to high-quality instruction, challenging curriculum, innovative technology, exciting
extracurricular offerings, and the differentiated supports and enrichment necessary to promote
students' success at continually advancing levels” (p. 1). Therefore, future current mathematics
educators should incorporate cognitively demanding mathematical tasks when incorporating
social justice and mathematics. The type and level of task used in the classroom are significant
because they shape the foundation of student learning (Doyle, 1988). They also may shape how
students view mathematics.
Hence, I evaluated the cognitive demand levels required by the task in participant lesson
plans using Smith and Stein’s (1998) framework. Their framework “serves as a judgment
template - a kind of scoring rubric-that can be applied to all kinds of mathematical tasks,
permitting a rating of the tasks” (Smith and Stein, 1998, p. 345). Cognitive demand refers to the
level of thinking required for students to complete the task (Henningsen & Stein, 1997). In the
next section, I describe the cognitive levels of demand.
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Smith and Stein’s (1998) cognitive levels of demand include memorization, procedures
without connections, procedures with connections, or doing mathematics. Memorization involves
pupils recalling previously learned facts, cannot be solved by engaging in procedures and is one
of the lower-level demands (Stein & Smith, 1998). Procedures without connections involve
pupils using a formula, involve little ambiguity, 9involves the production of correct answers,
involve limited reasoning and proof, and are one of the lower-level demands (Stein & Smith,
1998). Procedures without connections involve using a formula, little ambiguity, correct
answers, and little reasoning and proof. This level is one of the lower-level demands (Stein &
Smith, 1998). Procedures with connections require pupils to engage in tasks that focus on
conceptual understanding, suggest pathways to solve the problem but are generally ambiguous,
typically have multiple forms of representation, and are one of the higher-level demands (Stein
& Smith, 1998). Lastly, the doing mathematics cognitive level involves pupils engaging in
cognitively challenging tasks that suggest no pathway to complete it, require the exploration of
mathematical concepts, and are one of the higher-level demands (Stein & Smith, 1998).
Table 9
Coding Scheme for Lesson Plans
Component of Analysis

Deductive Code (If Applicable)

Mathematical Content Strand

Algebra
Statistics and Probability
Geometry
Calculus
Trigonometry
None

Mathematical Concept

Conventional Content Analysis
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Table 9 (Continued)
Component of Analysis

Deductive Code (If Applicable)

Social Justice Content
(Berry et al., 2020)

Access
Participation
Empowerment
Human rights
A Combination
None

Forms of Social Justice
Gates and Jorgensen (2009)

Moderate
Liberal
Radical
None

Pedagogical Approach
Adapted from Garii and Rule
(2009)

Task Type

Data collection, Graphing, Analysis
Reading articles/books/viewing videos and
discussion
Modeling of the Situation
Historical/Library Based Research
Predominantly Direct Instruction
Open
Closed
Unable to Determine

Bartell (2013) Negotiation of Social Predominantly Integrated Lesson
Justice and Mathematics Goals
Predominantly Divided Lesson
Culture

Yes
No

Stein & Smith (1998)
Cognitive Levels of Demand

Memorization
Lower-level demands (Procedures without
connections)
Higher-level demands (Procedures with
connections)
Higher-level demands (Doing Mathematics)
Unable to Determine
Not Applicable
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Reflections about Planning to Teach Mathematics for Social Justice. Reflections
were analyzed using both directive and conventional analysis. I analyzed participants' written
reflections using an adapted Vomvoridi-Ivanovic and Mcleman’s (2015) framework to analyze
what participants identify as challenges and resolutions. Vomvoridi-Ivanovic and Mcleman’s
(2015) framed the challenges and resolutions as having a nature. Nature “refers to the
characteristics that are necessary for the challenges and resolutions to hold meaning” (p. 86).
Vomvoridi-Ivanovic and Mcleman (2015) identified three domains for challenges and
resolutions: cognitive, affective, and social (see Table 10). First, challenges and resolutions
related to knowledge acquisition are to be coded as cognitive. Second, challenges and resolutions
related to emotional processes involved in learning include “beliefs, values, motivations,
attitudes, dispositions, and a willingness to participate (Vomvoridi-Ivanovic & Mcleman, 2015,
p. 86)” are to be coded as affective. Finally, challenges and resolutions related to interactions
among and between individuals such as “communicating, participating, negotiating, and
collaborating (Vomvoridi-Ivanovic & Mcleman, 2015, p. 86)” are to be coded as social. Hence,
for my study, I determined the nature of the challenges and resolutions using the deductive codes
cognitive, affective, and social. After coding each response for its nature, I used conventional
content analysis to collapse the codes into broad themes.
Table 10
Coding Scheme for Challenges and Resolutions
Component of Analysis
Nature of Challenges and
Resolutions

Description
Cognitive – “related to knowledge acquisition” (p. 86).
Affective - relate to emotional processes involved in
learning such as “beliefs, values, motivations, attitudes,
dispositions, and a willingness to participate” (p. 86).
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Table 10 (Continued)
Component of Analysis
Nature of Challenges and
Resolutions

Description
Social - relate to interactions among and between
individuals such as “communicating, participating,
negotiating, and collaborating” (p. 86).

Note. Adapted from Vomvoridi-Ivanovic and Mcleman (2015).
Summary
Beliefs were captured qualitatively through their written responses and quantitatively
through the Teaching for Social Justice Beliefs Scale (Enterline et al., 2008) before and after
instruction and learning activities. The lesson plan was captured through a format of their
choosing. In their reflection, participants were asked to reflect on the challenges (if any and
benefits (if any) of planning for TMfSJ but were able to add any other ideas that they wanted to
include. Additionally, they were asked what they would do differently and about additional
support needed to continue teaching mathematics for social justice. Table 11 provides a visual
summary of my data analysis by the research question, the data sources used to answer it, how it
was analyzed, and what tool was used to analyze it.
Table 11
Summary of Data Analysis by Research Question
Research Questions
1. What are the beliefs of
a class of mathematics
education students
about teaching for
social justice before
and after planning for
and reflecting on
TMFSJ?

Data Type

Data Sources

Quantitative
and
Qualitative

(The LTFSJ-B Pre-test and
Scale)
Post-test
Reflections
Means
Standard
Deviations
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Analysis

Tool
SPSS

Table 11 (Continued)
Research Questions
2. What are the beliefs
of a class of
mathematics
education students
about teaching for
social justice before
and after planning for
and reflecting on
TMFSJ?

Data Type

Data Sources

Analysis

Quantitative
and
Qualitative

(The LTFSJ-B Pre-test and
Scale)
Post-test
Reflections
Means
Standard
Deviations

Tool
SPSS

a. Are there differences Quantitative
in beliefs about
teaching for social
justice before and
after planning for and
reflecting on TMFSJ?

(The LTFSJ-B PairedScale)
samples
t-test

SPSS

3. How do the
Qualitative
conceptions of
students in a
mathematics methods
course change after
planning for and
reflecting on TMFSJ?

Open-ended
Questionnaire

Directive
Content
Analysis
Using
Deductive
Coding

Excel

Qualitative

Lesson Plans

Directive
Content
Analysis
Using
Deductive
Coding

Excel

4. What do mathematics
education students’
lesson plan
integrating
mathematics and
social justice reflect?
5. What challenges and
resolutions do
secondary
mathematics preservice teachers
encounter while
planning their social
justice mathematics
lesson?

Qualitative

Written
Reflections

Conventional
and Directive
Content
Analysis
Using
Inductive and
Deductive
Coding

Excel
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Quality of Inquiry
There are several ways that research can be evaluated for its quality (Lichtman, 2013).
Moreover, there are distinct criteria for quantitative research and qualitative research. Therefore,
to attend to both the quality of the qualitative and quantitative research, I discuss the
trustworthiness of each separately.
Qualitative Trustworthiness
There are four criteria for evaluating and judging the quality of qualitative research,
including the transferability, credibility, confirmability, and dependability of the research (Miles
et al., 2014; Litchman, 2013). To promote the trustworthiness of the qualitative portion of my
study, I employed several strategies (see Table 12). First, confirmability refers to the extent to
which findings can be corroborated by others (Litchman, 2013). In this study, I increased
confirmability by providing a detailed and explicit description of my methods, procedures, and
reflexivity (Miles et al., 2014). Second, to increase the dependability, I am a) explicit about the
role of myself as the researcher within the study, b) explicit about the basic paradigms and
analytical frameworks used, and c) I used a group of about 6 critical friends that were made up of
current Ph.D. graduates, doctoral students, and fellow Ph.D. candidates (Miles et al., 2014). I
discussed and reviewed some of my ideas with this group.
Additionally, I employed triangulation as a strategy to increase credibility. While the
meaning of triangulation is argued over (Morgan, 2019), I adopt the definition of triangulation as
“the use of several methods or strategies to gather data to increase the credibility of findings”
(Litchman, 2013, p. 326). Hence, I triangulated my study using mixed methods and multiple data
sources, including a questionnaire, lesson plans, videos, and reflections (Litchman, 2013).
Another technique I used to increase credibility was peer debriefing. Peer debriefing refers to
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engaging professional colleagues in a discussion about data collection, analysis, and
interpretations (Liao & Hitchcock, 2018). The transferability of this study is low because the
findings of the study may not be generalizable to all mathematics teacher preparation programs.
Specifically, the demographics of participants were not visibly diverse. However, this study will
provide insight into how mathematics education students plan for and reflect on teaching
mathematics for social justice. Considering that limited research exists about the process of
learning to teach mathematics for social justice, this study extends the literature by providing that
insight.
Table 12
Criteria for Judging Qualitative Research
Transferability

Credibility

Confirmability

Not generalizable to all
Triangulation
high school mathematics of data
methods courses
sources:
questionnaires
Thick descriptions of the , reflections,
setting and course are
and lesson
provided
plans

Methods and
procedures are
described in
detail and
explicitly

Dependability
Explicitly stated:
Researcher role
Paradigms
Analytical
frameworks
Use of about 4
critical friends

Note. Based on the work of Litchman (2013).
Quantitative Trustworthiness
There are four criteria for evaluating and judging the quality of quantitative research:
external validity, internal validity, objectivity, and reliability of the research (Miles et al., 2014;
Litchman, 2013). To promote the trustworthiness of the quantitative portion of my study, I
employed several strategies. First, I used a validated instrument, the LTFSJ-B Scale, to measure
participants' beliefs about teaching for social justice. This instrument had a pre-test Cronbach's
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alpha of .722 and a post-test Cronbach's alpha of .788. That suggests that the instrument has
strong internal consistency. Additionally, the quantitative portion of the data is objective in that
the instrument used to collect and analyze does not involve the researcher's interpretation.
Instead, it is based on the measurement of the scale and the subsequent statistical analysis.
Table 13
Criteria for Judging Quantitative Research
External Validity
Low external validity may
exist some degree of
population validity if the
research is conducted with
a similar population in a
similar context.

Internal Validity
The instrument
used to collect the
data is a validated
instrument

Objectivity

Reliability

The instrument
used to collect
the data does not
involve the
interpretation of
the researcher. It
is based on the
measurement of
the scale and the
subsequent
statistical
analysis.

Reliability test
conducted for
the questionnaire
used:
Pre-test Cronbach's alpha
of .722.
Post-test Cronbach's alpha
of .788.

Note. Based on the work of Litchman (2013).
Delimitations
Delimitations refer to the limits or boundaries set by the researcher “so that the study’s
aims and objectives do not become impossible to achieve” (Theofanidis & Fountouki, 2018, p.
156). The delimitations of this study include the duration of the study and variables analyzed in
the study. Data for this study were collected within a mathematics methods course over the
course of one semester. I decided to only study the class for one semester due to time constraints.
Another delimitation of the study is the variables that I investigated. Specifically, I analyzed
mathematics education students' pre-test and post-test beliefs, lesson plans, and reflections. This
study does not cover the study of pupil learning or participants' enactments of the lessons. While
73

pupil learning is an integral part of the learning process, my focus was on the learning of the
mathematics education students within the course. Future studies could build on this research by
focusing on pupils’ learning of social justice mathematics.
Ethical Considerations
Participants in this study were invited to participate after completing a course on socialbehavioral-educational research (see Appendix E). The course focused on the protection of
human subjects. Additionally, before inviting participants to participate in the study, I completed
an IRB application and received approval (See Appendix A). Finally, as a Teaching Assistant in
the course in which I conducted the research, I informed the mathematics education students that
their participation in the study would not impact their grades. To ensure that, I did not inform the
professor of who was participating in the study until after grades were posted. I ensured that this
procedure was in place as an extra precaution and as protection for the participants. These
precautions were possible because, as a teaching assistant, I had access to participants’ data
independently of the professor. Additionally, participants were aware that their names were kept
confidential and that they were given pseudonyms.
Reflexivity
Reflexivity refers to “a researcher’s capacity to reflect on his or her values both during
and after the research” (Litchman, 2013, p. 325). In other words, reflexivity is the “concept that
researchers should acknowledge and disclose themselves in their research, seeking to understand
their part in it, or influence on it” (Gary & Holmes, 2020). Additionally, Litchman (2013) argues
that by “acknowledging the role of the self in qualitative research, the researchers can sort
through biases and think about how they affect aspects of the research, especially the
interpretation of meanings” (p. 165). While some may see reflexivity as a drawback or
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limitation, others see it as an asset (Litchman, 2013). As such, I was reflexive through the lens of
positionality. Positionality “both describes an individual’s worldview and the position they adopt
about a research task and its social and political context” (Gary & Holmes, 2020). Additionally,
positionality “reflects the position that the researcher has chosen to adopt within a given research
study” (Savin-Baden & Major, 2013 p. 71).
Positionality
My positionality concerning this study is rooted in my cultural upbringing, as well as my
intersectional identities as a Christian, woman, Black African American, and my identity as a
mathematics educator. As a Christian, my views of social justice are those that align with my
Christian faith. As a Black African American woman from an economically poor upbringing, my
views of education and social justice often focus on issues that affect women, African
Americans, and the lower economic class. For example, gender-based discrimination (Lane &
Flowers, 2015), race-based discrimination (Mitchell & Franco, 2018), and equity in schools
(Guitterrez, 2008).
K-12 Experience
School has always been one of my favorite places to go. My mom often reminds me of
the year when she overslept on the first day of school. My sister and I woke up, dressed, and
walked to school ourselves because we were excited about learning. For as long as I can
remember, I have loved attending school and learning. From kindergarten through twelfth grade,
I attended predominantly Black African American schools, with students and teachers who were
Black, White, and Asian, and with leaders who were Black and White. While I am aware that my
racial and gender identity in mathematics and education can cause me to be marginalized, I did
not feel the direct impacts of such marginalized in my K-12 education experience. Additionally,
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my teachers didn’t shy away from discussing topics related to racism, inequality, sexism,
colonialism, imperialism, and other issues that some may deem controversial. However, these
issues were mainly discussed in our social studies courses. On a personal level, I always felt a
sense of encouragement from my teachers and leaders to be the best that I could be in school and
life. When I would misbehave in school, I didn’t feel discarded or written off or made to believe
that I would never amount to anything. I felt the opposite. My teachers and leaders informed me
that I was better than the way I was acting at the time. They encouraged me to do better and
because of my relationships with school personnel impacted my life for the better.
Regarding my mathematics education experiences at the K-12 level, I had mathematics
teachers who were both Black and White. Their expectations seemed to be high for all students
and their instruction was engaging and rigorous. However, it wasn’t until high school that I
developed a love for mathematics. My teacher during my freshman and sophomore year was a
White, middle-aged woman, who exposed us to rigorous, grade level, mathematics instruction.
She incorporated fun activities into the course by giving us math riddles to solve at the beginning
of every course. Thus, I absolutely loved going to mathematics class. I excelled in my math
courses and would often help my friends who struggled. Based on my performance in the class,
my mathematics teacher advocated for me to be moved to higher mathematics courses and as a
result, I was placed on an honors track. I believe that this singular act of advocacy on my behalf
set me on a path for academic success. That year I passed all the tests needed for graduation
including science, writing, reading, social studies, mathematics. My personal best score of all the
content areas was in mathematics. Additionally, I graduated high school as the valedictorian of
my senior class with almost $100, 000 in scholarship money. So, while my teacher never
incorporated teaching mathematics for social justice in her course, she did expose us to rigorous,
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grade-level mathematics instruction. For the rest of my years in high school, both in my
mathematics courses and extracurricular activities, I didn’t feel marginalized based on my race or
gender.
College Experience
However, this changed upon entering college and the teaching profession. When I arrived
at college, I was placed in a calculus course where I was one of the only black students in the
course. I joined a mathematics organization but again, I was one of the only Black students in the
group. While I felt out of place in this mathematics course, I still didn’t feel marginalized based
on my race or gender. However, I did feel marginalized in other courses including my writing
courses and economics courses. For example, when I would work in a group, I would say the
answers to questions or clarify the instructions that were given to the class, and some of the
White students would dismiss my contributions only to find out I was correct. Another example
happened in a history course where a White professor said that during the time of slavery
everyone was taken care of including the slaves and alluded to slavery as being a good time in
American history. Finally, another instance happened in a course with an African American
professor. He would frequently make comments degrading Black people and justified using the
rationale that it was justifiable because he was Black. Quite naturally his remarks made me feel
uncomfortable because I was one of the only Black students in the course.
Experience as a Mathematics Educator
Around age 8, I decided that I wanted to be a teacher. My teachers at that time were so
loving, caring, and kind that they inspired me to want to be like them. My decision to become a
teacher was affirmed after my first year of teaching 7th through 12th-grade mathematics. As a
result, I decided to obtain a Master of Arts in Teaching Middle Grades Mathematics. My
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experience in this program opened my mind toward a culturally relevant way of teaching
mathematics by drawing on students' backgrounds, experiences, cultures and incorporating social
justice issues into the curriculum and instruction (Ladson-Billings, 1995; Gutiérrez, 2002;
Gutstein, 2006a). Moreover, my first time being introduced to teaching mathematics for social
justice was in my master’s program in a course titled Algebra for Teachers. In that course, we
spent one class session that was dedicated to teaching algebra for social justice. Within the class
session, we spent about 80% of the class time learning about and engaging in learning activities
related to teaching mathematics for social justice. Through my experience in the master’s
program and my first couple of years teaching a decontextualized math curriculum, I realized
that I had a passion for teaching math in a contextualized way. In the Ph.D. program, I learned of
a scholarly community whose research focused on teaching mathematics for social justice, which
led to my interest in teaching and researching mathematics and social justice.
However, with a prescribed curriculum, I continued to teach using the textbook provided
by the school. During my third year of teaching, I decided to revamp my instruction to include
teaching in a culturally relevant way. I made sure that I connected to students' backgrounds and
tried to connect it to my math lessons. However, I desired to go beyond connecting the math to
students' backgrounds in superficial ways, such as including their names in word problems,
connecting the math to upcoming holiday celebrations, and using their home countries to discuss
mathematics. In doing so, I aimed to be inclusive and address NCTM's (2014) position that
“teachers know how to create, support, and sustain a culture of access and equity by being
responsive to students' backgrounds, experiences, cultural perspectives, traditions, and
knowledge when designing and implementing a mathematics program and assessing its
effectiveness” (NCTM, 2014). However, I soon realized that I was attending to the culture of my
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students through what Doucet and Adair (2013) termed a “diversity rocks” (p. 90) approach in
which difference is celebrated. The issue with this, however, is that diversity is separated and
celebrated as a deviation from what is considered the norm, which promotes an underlying
message that during regular instruction time, “the classroom curriculum reflects White, middleclass, mainstream events, foods, and attire, but, say, for Chinese New Year or Rosh Hashanah,
the curriculum pauses to focus on how a culture or a child or a family is different from the norm”
(Doucet & Adair, 2013). Hence, my instructional desire shifted from superficial attention to
diversity to a critical approach. I wanted to teach math in a way that encouraged students to
examine their world, make sense of their world, and solve problems in their world through the
lens of mathematics in a way that engaged their minds politically, historically, culturally, and
socially.
Despite my love for being a teacher, it was not void of racialized experiences, mainly
aimed at students of color. For instance, I have heard racist comments by teachers about Black
Students. In one case, a Black student chose not to stand for the pledge of allegiance and a White
teacher said that the student should go back to Africa. In another case, a guidance counselor
placed a Hispanic student in a lower-level course wrongfully. The counselor informed me that
she made the decision based on the students’ mathematics records from her home country. Upon
further review of the records, the student had already passed the course and should not have been
repeating it. I informed the vice-principal of the error and advised the counselor to remove the
student from the class and place her in the correct course.
Focusing the Study
Hence, this cumulation of racialized experiences has contributed to my outlook on
education and specifically mathematics education. Furthermore, I often think about how race and
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gender issues could be taught about using mathematics. I also wonder about the role of avoiding
such topics in mathematics education and their potential impacts. Other scholars have
investigated this issue related to mathematics education (Harper, 2019; Bartell, 2013). I would
also like to explore issues related to race in mathematics education in future studies. However,
while I acknowledge the importance emphasizing race and racism given its pervasiveness as
dominant social justice issues of which I will focus in future studies, I was intentionally careful
not to only focus on race in the current research study because it goes beyond the scope of the
study. The focus of this study was not necessarily on race or racism, but on various social justice
topics participants in the study chose to discuss. Participants were not instructed to create lessons
based on race but were asked to choose whatever social justice topic they wanted to address.
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CHAPTER FOUR:
FINDINGS
Scope and Sequence
In this chapter, I document the findings of my mixed-methods case study. First, I describe
the course norms, including the demographic information about the professor, the graduate
assistants, and the students in the course. Second, I discuss the course pedagogy and an overview
of the social justice lesson that the mathematics education students received. Third, I present the
findings of research question 1, which addresses participants' beliefs before and after engaging in
and learning about TMFSJ. Fourth, I present the findings of research question two, which
addresses participants' conceptions before and after engaging in and learning about TMFSJ.
Fifth, I present the findings for research question three, which addresses participants’ lesson
plans incorporating mathematics and social justice. Finally, I present the results of the challenges
and resolutions identified by participants in the study.
Overview of the Course and Pedagogy
The Professor
The professor of this course is a tenured associate professor of mathematics education.
Her teaching experience includes a) teaching at the high school level, b) teaching mathematics
courses at the undergraduate level, and c) teaching mathematics education at the undergraduate
and graduate levels. The professor is a middle-aged cis-gender woman. Her research agenda is
developing students’ reasoning and proof skills and considering the written and enacted
curriculum issues that attend to justice, equity, diversity, and inclusion in mathematics education.
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The Graduate Teaching Assistants
There were two graduate teaching assistants in the course which includes, another
graduate student, and me. At the time, I was an instructional mathematics coach at a local high
school, and the other teaching assistant was a full-time graduate research assistant for the
university. I am an African American cis-gender woman in early adulthood. The other graduate
teaching assistant is a White cis-gender woman with Hispanic origins in late middle adulthood.
We were active participants in the course via the chat, break-out groups, and assisting with
teaching. We also co-developed two of the lessons with the professor, one of which was the
lesson on teaching mathematics for social justice. However, for the social justice mathematics
lesson, we were observers. Additionally, after every class, we debriefed with the professor for at
least 45 minutes. Our discussions included topics about issues of justice, equity, diversity, and
inclusion that came up in the course. The professor also discussed the teacher moves she made
and why she made them. Our conversations were also formative in that we made decisions and
adjustments for the next class based on our conversations.
The Students in the Course
There were a variety of people in the course. There were females and males, graduate and
undergraduate, pre-service teachers, and teachers with experience (See Table 14). In addition,
some students were Black, Hispanic, and White. Most of the students in the course had taken a
class with the professor before being in this course. There were 16 students in the course, and all
agreed to participate in the study. The students in the class were aware that they were
participating in the study from the course's first session. All names used for participants are
pseudonyms.

82

Table 14
Student Demographic Information, N=16
Level

Female

Male

Total

Undergraduate

6

3

9

Graduate

4

3

7

Teacher Candidate

7

6

13

Experienced Teachers

3

0

3

Course Pedagogy
Students engaged in one class session out of the semester on teaching mathematics for
social justice. However, social justice issues are embedded throughout the course. Specifically,
the professor addresses issues of equity as it relates to the topic that she instructs for the week
(i.e., the challenges of teaching, differentiated instruction, planning, teaching mathematics for
social justice, using technology to enhance instruction, reasoning, and proof, classroom
questioning, classroom management, curriculum evaluation and effectiveness, assessment, and
problem solving) (Course Syllabus). Additionally, students have several assignments related to
teaching mathematics for social justice (See Table 15).
Table 15
Assignments related to TMFSJ
Assignment
#

Assignment Title

1

One Individual Lesson Plan Incorporating Mathematics and Social
Justice

2

One Group Lesson Plan Incorporating Mathematics and Social Justice
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Table 15 (Continued)
Assignment
#

Assignment Title

3

An Optional Video recording of the lesson focusing on teaching
mathematics for social justice

4

Written reflection about the lesson plan for teaching mathematics for
social justice video recording of the lesson

5

Individual Reflection on how teachers can teach mathematics for social
justice

The Class Session on Teaching Mathematics for Social Justice
The professor and I co-constructed the lesson for the one class session dedicated to
teaching mathematics for social justice. However, the professor was the one who facilitated the
entire lesson, and I served as an observer of the lesson. The class session was the fifth of the
sixteen-session course. In preparation for the class session, the students were assigned the
readings in Table 16.
Table 16
Readings for the Class Session on TMFSJ
Author(s)

Article Title

Source

Year

Aguirre, J. M., Anhalt, C.
O., Cortez, R., Turner, E.
E., & Simic-Muller, K.

Engaging teachers in the powerful
combination of mathematical
modeling and social justice: The
Flint water task.

Mathematics Teacher
Educator,7(2), 7-26.

2019

Izard, B.

Teaching human rights through
mathematics.

The Mathematics
Teacher,112(2),114-119.

2018

Johnson, J. D.

Social justice lessons &
mathematics.

Mathematics Teaching in
the Middle school,17(3),
174-179.

2011

McCoy, L. P.

Poverty: Teaching mathematics and
social justice.

The Mathematics
Teacher,101(6),456-461.

2008
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During the one class session that was dedicated to teaching mathematics for social
justice, the following series of events took place:
1. an introduction of the topic,
2. an investigation of prominent scholars whose work is in teaching mathematics for social
justice,
3. a discussion about the importance of safe spaces to co-construct knowledge,
4. a discussion about the distinction between critical mathematics and culturally relevant
pedagogy,
5. a discussion about ethics,
6. a discussion of the approaches to integrating mathematics and social justice into the
classroom,
7. a discussion of the professor’s experience with social justice issues and education,
8. an activity that integrated mathematics and social justice,
9. a discussion of the activity,
10. an activity where students co-created a lesson plan on teaching mathematics for social
justice in groups,
11. a discussion of the lesson plans,
12. and an exit ticket of student reflections about their experience of the session.
After the major instruction portion of the lesson (item 7), students engaged in an activity
where they examined a local economic report and were asked to discuss it in their groups and
make recommendations. Student groups then shared their results in a whole-class discussion.
After this activity, the professor instructed the students to get into groups and design a lesson
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plan incorporating mathematics and social justice. The instructions given to students by the
professor before releasing them to develop their lesson plans were as follows:
● Choose a topic
● What will be the mathematical goal?
● What data set will you use?
● What questions will you ask to teach mathematics for social justice?
● What support will be given to the students?
Participants Reflections on TMFSJ Immediately Following the Class Session. After
planning the lessons, students shared out during a whole-class discussion. After each student
shared their lessons, they were instructed to reflect by discussing their takeaways for teaching
mathematics for social justice. Finally, students were asked to reflect through the class platform.
Table 17 illustrates themes from students' reflections after the lesson. Seven major themes
emerged from the participant’s reflections immediately following the lesson that they received
from their professor on teaching mathematics for social justice.
One of the major themes that emerged from the data was the realization that social justice
issues could be integrated into mathematics. More than half (64% of participants) of the
participants acknowledged that it is a possibility. One of the participants argued that teaching
mathematics for social justice enhances the mathematics being taught (Stanley). According to
participants, one of the ways that this enhancement happens is that it provides a way for students
to connect to the real world (36% of participants). One participant explained that teaching
mathematics for social justice “allows for critical thinking of real-world issues with the subject
(Stanley)." As a result, one participant argued, "math can be more relatable because now students
truly see like ‘woah I was able to see the connection with the math I learned in this class’ and
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those are the types of things that stick to students (Grace)." Another way that this enhancement
happens, according to participants, is through the many social justice topics that can be taught in
mathematics class (Frankie). According to Robert, “there are more topics than I thought there
were that lend themselves to TMSJ.”
Another participant acknowledged that though it is possible to teach mathematics for
social justice, one has to be open to it (Stanley). According to the reflections, more than half
(64%) of the participants made statements supporting teaching mathematics for social justice.
One participant explained the importance of the content, writing "Content first (Stanley)."
Another participant who supported teaching mathematics for social justice acknowledged its
limitations explaining that “some sections of the course might be harder to implement social
justice than others, it is something important that will lead to important discussions in the
classroom, as well as give purpose/meaning to math (Marisol).” Even participants that were
apprehensive before explained that they were more open to the idea after the lesson. One
participant wrote,
“I was hesitant to teach math for social justice because I did not know that included
anything other than race. I was also hesitant because I don't want to spark a heated debate
that results in me losing my job. But, after today's lesson, I understand there are a variety
of topics that can be addressed in a more factual way so that I can let students draw their
own conclusion and avoid any angry students and/or parents. I am more open to the idea,
especially because it is a way to incorporate the real world (Alisha).”
Other participants also reflected on issues related to demographic issues writing that one should
be "careful not to focus too much on race or gender (focus on the whole) (Stanley)" and another
participant writing "Social justice goes beyond race (Bailey)."
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Participants also acknowledged the importance of being sensitive and aware of
controversial topics, how they are taught, and how they may affect students (50% of
participants). For example, participants explained that teachers should be aware that some topics
“may trigger emotions too much (Stanley)” and that “students could be sensitive about issues if it
applies to them (Phillip)." In addition, Robert explained the importance of providing students
with an avenue in which they can share their thoughts discreetly, writing that it is “important to
facilitate reflections in such a way that students aren't having to express their emotions (or
controversial opinions) in front of the whole class (e.g., have them write their reflections down
so I can mark them privately) (Robert)." One participant also explained that the importance of
eliminating teacher bias when teaching mathematics for social justice, writing that teachers have
to "cast aside our personal bias (Jake)."
Table 17
Participants’ Reflections About TMFSJ Following the Class Session, N=14
Theme

No. (%) of
Participants

Acknowledging the Possibility of Teaching Mathematics for
Social Justice

9 (64%)

Statement in Support of Teaching Mathematics for Social
Justice

9 (64%)

The Importance of Being Conscious of Sensitive Topics

7 (50%)

Allow for Students to Make Connection to Their World

5 (36%)

Issues Related to Race

4 (29%)

Learning from others’ Perspectives

2 (14%)

The Importance of Focusing on Content

1 (7%)
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Note. Totals will not sum to 100 because the table represents the number and percent of
participants that mentioned each theme in their response.
Findings of my Research Questions
Research Question One: Beliefs About Teaching for Social Justice
In this section, I present the findings of research question one, what are the beliefs of a
class of mathematics education students about teaching for social justice before and after
planning for and reflecting on TMFSJ. To answer this question, I calculated pre-test and post-test
means (see Table 18) for each question using SPSS. Calculating the means for each question
allowed me to describe the beliefs across the class instead of describing the beliefs of each
student. For this Likert scale survey, scores closer to 5 represent a stronger commitment to social
justice, and scores closer to 1 represent a weaker commitment to social justice. This section also
addresses the sub-research question, are there significant differences in beliefs about teaching for
social justice before and after planning for and reflecting on TMFSJ.
Before the Course - Pre-test Beliefs. On the pre-test, I found that the class had a strong
commitment to social justice on items 2, 8, 6R, 10R, 7, 4, 1 (see Table 18). That is, the class
expressed positive attitudes toward the claims that learning to be a teacher involves examining
their attitudes and beliefs; good teaching incorporates diverse cultures in the classroom; teachers
are responsible for challenging school arrangements that maintain societal inequities; teachers
should teach their students to examine the government critically, and teachers should discuss
inequity openly in the classroom. It also indicates that they expressed a negative attitude toward
the claims that teachers should appreciate diversity, but it’s not their job to change society and
that it’s okay to have lower expectations for ELL students. The class had a moderately strong
commitment to social justice on items 11R, 5R, 3R, 9R. The class expressed negative attitudes
toward claims that success is primarily due to student effort, ELL students needing to assimilate
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into American society, multicultural topics being discussed in the classroom are limited to
certain subjects; and that economically disadvantaged students bring less to the class. Finally, I
found that the class had a weak commitment to social justice on item 12R. They had a positive
attitude about the claim that teachers should prepare students for the lives they are likely to lead.
By the End of the Class - Post-test Beliefs. On the post-test, I found that the class had a
strong commitment to social justice on items 7, 9R. 3R, 5R, 6R, 1, 4. The class expressed
positive attitudes toward the claims that it is a teacher’s responsibility to challenge inequity in
schools and examine their attitudes and beliefs. It also indicates that the class had negative
attitudes toward the claims that economically disadvantaged students bring less to the class;
multicultural topics are limited to certain subjects; ELL students should assimilate to American
society; teachers should have lower expectations for ELL students. I also found that the class had
a moderately strong commitment to social justice on items 2, 10R, and 8. The class expressed
positive attitudes toward the claims that teachers should openly discuss inequity in the classroom
and teach students to examine the government critically. It also indicates that the class expressed
negative attitudes toward the claims that teachers should appreciate diversity, but it’s not their
job to change society and that teachers should prepare students for the lives they are likely to
lead. Finally, I found that the class had a moderately weak commitment to social justice on items
11R and 12R. The class expressed positive attitudes toward the claim that student success
primarily depends on how hard students work and about the claim that teachers should prepare
students for the lives they are likely to lead.
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Table 18
Survey Results for Beliefs about Social Justice

Item

1
2
3R
4

5R
6R
7
8
9R
10R
11R
12R

Learning to Teach for Social Justice Beliefs Scale
An important part of learning to be a teacher is examining one’s
own attitudes and beliefs about race, class, gender, disabilities,
and sexual orientation.
Issues related to racism and inequity should be openly discussed
in the classroom.
For the most part, covering multicultural topics is only relevant
to certain subject areas, such as social studies and literature.
Good teaching incorporates diverse cultures and experiences into
classroom lessons and discussions.
The most important goal in working with immigrant children and
English language learners is that they assimilate into American
society.
It’s reasonable for teachers to have lower classroom expectations
for students who don’t speak English as their first language.
Part of the responsibilities of the teacher is to challenge school
arrangements that maintain societal inequities.
Teachers should teach students to think critically about
government positions and actions.
Economically disadvantaged students have more to gain in
schools because they bring less into the classroom.
Although teachers have to appreciate diversity, it’s not their job
to change society.
Whether students succeed in school depends primarily on how
hard they work.
Realistically, the job of a teacher is to prepare students for the
lives they are likely to lead.
Class Average

Pre-test
Means
(SD)

Post-test
Means
(SD)

+/Change

4.86 (.36)

4.71 (.61)

-0.14

4.14 (1.03)

3.86 (.95)

-0.29

3.57 (1.28)

4.21 (.70)

0.64

4.71 (0.47)

4.93 (.27)

0.21

3.50 (1.16)

4.21 (.80)

0.71

4.21 (.70)

4.57 (.65)

0.36

4.50 (.65) 4.14 (1.10)

-0.36

4.14 (.66)

4.00 (.68)

-0.14

4.07 (.92)

4.14 (.77)

0.07

4.43 (.51)

3.93 (.83)

-0.50

3.29 (1.14) 2.79 (1.25)

-0.50

2.07 (1.14) 2.71 (1.38)
3.96 (.76) 4.02 (.53)

0.64
0.06

Note. N = 14. a. Items are from Ludlow et al. (2008). Negative items were reverse-scored so that
high scores still represented positive attitudes (items 3R, 5R, 6R, 9R, 10R, 11R, and 12R). b.
Values are rounded to the nearest hundredth. c. The variance for the pre-test and post-test items
was 0.055.
Differences in Pre-test and Post-test Beliefs. Overall, the class’ post-test mean (M =
4.02) was higher than the class’ pre-test mean (M = 3.96). This increase is evidence that the
class’s beliefs increased on the LTFSJ-B Scale over the semester. However, research question 1a
asks if there exists a significant difference in beliefs before and after the course. Hence, in this
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section, I provide a measure of participants’ beliefs at the individual level (see Table 19), and
then I provide a t-test for those scores (see Table 20).
Table 19
Participants’ (Pseudonyms) Pre-test and Post-test Scores on the TMFSJ-B Scale
#

Participant
(Pseudonym)

Pre-test
Beliefs
(SD)

Post-test
Beliefs
(SD)

+/- Change
(SD)

1

Brooke Cameron

3.33

3.17

-0.17

2

Jake Earl

3.33

4.08

0.75

3

Phillip Lord

3.92

4.00

0.08

4

Marisol Gonzalez

4.08

4.33

0.25

5

Grace Tucker

4.17

4.00

-0.17

6

Serenity Tyler

4.50

4.42

-0.08

7

Stanley Miles

3.75

4.50

0.75

8

Alisha Howard

3.83

3.25

-0.58

9

Kristina Parker

4.17

3.75

-0.42

10

Bailey Fierce

3.92

3.83

-0.08

11

Arnold Spencer

3.58

3.67

0.08

12

Robert Jason

5.00

5.00

0.00

13

Terry Barrymore

4.08

4.08

0.00

14

Jackie Roberts

3.75

4.17

0.42

Class Average

3.96

4.02

0.060

Note. a. All names used for participants are pseudonyms. b. Values are rounded to the nearest
hundredth.
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After conducting the paired-samples t-test, using a significance level of 0.05, I found no
significant difference statistically. Specifically, the test results from the pre-test (M = 3.96, SD =
.76) and post-test (M = 4.02, SD = .53) (see Table 20) rendered a p-value of .571 (see Table 21)
that is greater than 0.05 which indicates that the participants’ attitudes toward social justice did
not significantly differ between the pre-test and post-test. Hence, there were no statistically
significant differences between the pre-test and post-test means. However, it is important to note
that due to a small sample size the results of this analysis should not be generalized.
Table 20
Paired-samples Statistics for the LTFSJ-B Scale
Mean

N

Standard
Deviation

Min

Max

Standard
Error Mean

Pre
Beliefs

3.96

14

.44

3.33

5.00

.12

Post
Beliefs

4.02

14

.48

3.17

5.00

.13

Note. N represents the number of participants.
Table 21
Paired-samples t-test - Paired Differences

Pre/ Post
Beliefs

Mean

Std.
Deviation

Std.
Error
Mean

95% Confidence
Interval of the
Difference
[Lower, Upper]

t

df

Sig.
(2-tailed)

-.06

.38

.10

[-.28, .16]

-.58

13

.571

Item 2 in the survey asks participants to respond to the statement, Issues related to racism
and inequity should be openly discussed in the classroom. Based on the pre-test mean for this
question (M= 4.14, SD=1.03) and the post-test means (M=3.8571, SD=0.95), the class decreased
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in their beliefs about social justice on this item. Using a significance level of 0.0042 or 0.05/12, I
ran a paired-samples t-test to test the null hypothesis that there is no significant difference
between the two mean scores. I found that the differences in beliefs on this item were not
statistically significant. The results of the t-test rendered a p-value (p = .218) (see Table 22) that
is greater than 0.0042, which led me to the conclusion that the participants’ attitudes toward
social justice did not significantly differ between the pre-test and post-test. Again, due to the
small sample size of the study, the results of this analysis should not be generalized.
Table 22
Paired-samples T-test - Paired Differences for Item 2 on the LTFSJ-B Scale

Pre/ Post
Beliefs

Mean

Std.
Deviation

Std.
Error
Mean

95% Confidence
Interval of the
Difference
[Lower, Upper]

t

df

Sig.
(2-tailed)

.29

.83

.22

[-.19, .76]

1.30

13

.218

Research Question Two: Conceptions About TMFSJ
In this section, I present the findings of research question two: how do students’
conceptions in a mathematics methods course change after planning for and reflecting on
TMFSJ? Before the course, 23% of the students in the class described teaching mathematics for
social justice as integrating mathematical content and social justice content into lessons or tasks
(See Figure 5). After the course, that number increased from 23% to 62%. However, some
participants went beyond describing TMFSJ as integrating mathematics and social justice to
incorporate some action components. For example, Bailey wrote, “when it comes to teaching
mathematics for social justice, I believe it is using mathematics as one way to help examine and
maybe find a solution to a societal issue.” Likewise, another participant wrote about the
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importance of going beyond the curriculum and classroom to challenging the world, writing that
we must “form a community of learners who feel confident, supported, and brave enough to use
mathematics to critically look at and challenge the world around us” (Robert, participant
reflection). Still, another participant included in their response the significance of using realworld data, writing that “teaching mathematics for social justice is incorporating social justice
issues into math lessons to encourage students to think about how they can use their knowledge
of math to solve real-world problems” (Alisha, participant reflection).
The responses coded as “other,” both before and after the course, often described TMFSJ
as some form of access and equity in mathematics education (See Figure 5). For example,
several participants described TMFSJ as creating an educational learning environment that
benefits all learners regardless of background. Others described TMFSJ as “using a curriculum
that allows ALL students to have access to rigorous grade-level instruction” (Serenity,
participant reflection). At the same time, others described TMFSJ as differentiated instruction to
meet the needs of diverse learners. Finally, some described TMFSJ as students seeing themselves
represented, affirmed, and validated through asset-based instruction.
Figure 5
Pre and Post Conceptions of Teaching Mathematics for Social Justice, N=13
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Research Question Three: Lesson Plans Integrating TMFSJ
In this section, I present the findings of research question three: What do students' lesson
plans in a high school mathematics methods course reflect? Specifically, I discuss the results of
the content analysis of the lesson plans. In addition, I discuss the pedagogical approaches, the
mathematics content and task, the social justice content and forms, the cultural relevance, and the
negotiation between mathematics and social justice within the lesson plans. Of the 16
participants in the study, 12 of them submitted lesson plans. Hence, I performed a content
analysis on 12 lesson plans.
Pedagogical Approach. The primary pedagogical approaches utilized in the lesson plans
were data collection/analysis (41.7%) and reading articles/books/viewing videos and discussion
(25%) (see Table 23). Some data collection/analysis activities included having students view
misleading data, view, and interpret graphs, collect data from their families, and analyze it. Some
of the reading articles/books/viewing videos and discussion activities included having students
read articles about social justice issues and discussing them.
Table 23
Summary of Pedagogical Approach in Lesson Plans, N=12
No. (%) Represented in
Lessons

Pedagogical Approach
Unable to Determine

2 (16.7%)

Data collection, graphing, analysis

5 (41.7%)

Reading articles/books/viewing videos and discussion
Modeling of the Situation

3 (25%)
0 (0%)

Historical/Library Based Research

1 (8.3%)

Predominantly Direct Instruction

1 (8.3%)
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Mathematics Content. The majority of mathematical content in the lesson plans was
algebra (41.7%), statistics and probability (16.7%), and geometry (16.7%) (see Table 24). The
algebra lessons centered on mathematical topics such as linear functions, linear equations,
exponential growth and decay, interest, and quadratic functions. The statistics and probability
lessons centered on quantitative versus qualitative data and representing data with plots on the
real number line—the geometry lessons centered on mathematical topics such as distance and
triangle congruence.
Table 24
Summary of Mathematics in Lesson Plans, N=12
No. (%) Represented in
Lessons

Mathematical Content Strand
Algebra

5 (41.7%)

Statistics and Probability

2 (16.7%)

Geometry

2 (16.7%)

Calculus

1 (8.3%)

Trigonometry

1 (8.3%)

None

1 (8.3%)

Social Justice Content. About a quarter of the lessons did not have any social justice
focus (see Table 25). However, there was an equal representation of lessons that included the
social justice focus of access (16.7%), human rights (16.7%), empowerment (16.7%), and some
combination of those (16.7%). Some of the social justice topics included in the lesson plans
include hunger, abortion, life-saving procedures, high school graduation rates, identity, global
warming, water conservation, resource shortage, federal minimum wage, gender-based pay
disparities, legal immigration, hate crime trends, and budgeting.
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Table 25
Summary of Social Justice Focus in Lesson Plans, N=12
No. (%) Represented in
Lessons

Social Justice Topic
None

3 (25%)

Access

2 (16.7%)

Empowerment

2 (16.7%)

Human rights

2 (16.7%)

Combination

2 (16.7%)

Participation

1 (8.3%)

Forms of Social Justice. Almost half (41.7%) of the lessons contained moderate forms
of social justice followed by radical forms of social justice (33.3%) (see Table 26). The moderate
forms of social justice represented in the lesson plans focused more on awareness than critiquing
society. For example, one of the lesson plans focused on temperatures as it relates to climate
change. In the lesson, the students were expected to discuss the different temperatures, but there
were no critical discussion questions. In another lesson, the participant’s lesson was about
budgeting and debt. While this is a social justice issue, the lesson focuses more on awareness
about debt than why people may be in debt. The reflection questions in the lesson are not critical
of society, only the individual. Hence, critical questions about pay disparities and other critical
issues are not discussed
The radical forms of social justice represented in the lesson plans focused more on
critiquing society than awareness. For example, one of the lessons plans directly challenged the
traditional approach to mathematics that only white males have contributed to in mathematics.
To combat this, she created a task where students researched mathematicians from their home
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cultures. Another example of a radical social justice lesson is where students critiqued policies
through the use of mathematics. Students were given the following prompt and discussion
questions:
The supply of toilet paper is currently at 500 million rolls. The number of rolls is
decreasing by 5% every day. 1. When would the supply run out? 2. Should a government
limit the number of supplies a family can purchase? Why? 3. Does your answer to
number 2 change your opinion on if a government should restrict the number of children
a family can have? (Serenity, participant lesson plan).
These questions were considered a radical lesson because the students had the opportunity to
discuss and critique policies.
Table 26
Summary of Forms of Social Justice in Lesson Plans, N=12
Forms of Social Justice

No. (%) Represented in Lessons

Moderate

5 (41.7%)

Radical

4 (33.3%)

None

3 (25%)

Liberal

0 (0%)

The Negotiation of Mathematics and Social Justice. Regarding integrating
mathematics and social justice content, most of the lessons were predominantly integrated
(58.3%) (See Table 27). For example, in one of the lessons, the participants planned that the bell
work would have students answer questions about both social justice and mathematics;
throughout the lesson, the mathematics is connected to the social justice topics, and the exit
ticket asks students to respond about a social justice issue and the mathematics. For the bell
work, students were asked to respond to the following questions:
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1. Studying the graph of an exponential function, describe how you know if the graph
represents exponential growth or exponential decay? 2. Yesterday, we looked at an
article about the population in China and their one-child policy. Did anything in the
article surprise you? Put your answer in the chatbox. (Serenity, participant lesson).
Within the lesson, students answered questions about exponential growth and decay in terms of
population increase and decrease. For two of the prompts, they were asked to respond to the
prompt:
The population in 1970 in China was 820 million. The population is growing at a rate of
2.5% every year. What will be the population in 1975? 1980? 1990? What would the
population be in 2030 if it continues to increase at this rate? (Serenity, participant lesson
plan).
The supply of toilet paper is currently at 500 million rolls. The number of rolls is
decreasing by 5% every day. How many rolls of toilet paper remain after a week? Two
weeks? A month (use 30 days as a month)? (Serenity, participant lesson plan).
These prompts allowed students to both answer questions about mathematics and social justice
issues. Finally, students were asked to answer questions that required them to respond to
mathematics content and social justice content for the exit ticket.
One of the lessons divided the social justice and mathematics content (41.7%). One of the
lessons was divided in that social justice would be taught during one class period, and the
mathematics content would be taught and practiced during a separate class period. The other four
lessons had either mathematics content missing from the lesson or social justice content missing.
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Table 27
Summary of the Negotiation of Mathematics and Social Justice, N=12
Negotiation of Social Justice and Mathematics
Goals

No. (%) Represented in Lessons

Predominantly Integrated Lesson

7 (58.3%)

Predominantly Divided Lesson

5 (41.7%)

Culture. The majority of the lessons had some form of culture (66.7%), and 33.3% of the
lessons had no aspect of culture (See Table 28). Some of the aspects of culture represented in the
lessons include topics that students may be interested in, such as sports, holidays, international
policy, immigration, poverty, hunger, student identity, and wages. However, it is essential to note
that cultural relevance depends on the culture, background, and interests of the pupils in the
class. Hence, to determine if the lessons are genuinely culturally relevant, one would need to
know the students’ demographics and interests, which was outside the scope of this study.
Table 28
Summary of Culture in Lessons, N=12
Culture in Lessons

No. (%) Represented in Lessons

Yes

8 (66.7%)

No

4 (33.3%)

Task Type. Most of the lesson tasks were coded as open (58.3%) and closed (33.3%)
(See Table 29). However, I could not determine the task type for 8.3% of the lessons because it
was not submitted with the lesson plan.
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Table 29
Summary of Task Type, N=12
Task Type

No. (%) Represented in Lessons

Unable to Determine

1 (8.3%)

Open

7 (58.3%)

Closed

4 (33.3%)

Cognitive Level of Demand of Mathematics Tasks. Most of the lesson tasks required
higher levels of cognitive demand. Specifically, most of the lessons were coded as requiring
students to perform procedures with connections (75%) (See Table 30).
Table 30
Summary of Cognitive Demand Levels in Mathematics Tasks, N=12
Cognitive Levels of Demand

No. (%) Represented in Lessons

Not Applicable

1(8.3%)

Unable to Determine

2 (16.7%)

Lower-level demands (Memorization)

0 (0%)

Lower-level demands (Procedures without
connections)

0 (0%)

Higher-level demands (Procedures with connections)
Higher-level demands (Doing Mathematics)

9 (75%)
0 (0%)

Examples of Coded Lesson Tasks at Each Level. None of the lessons represented tasks
at the level of memorization, procedures without connections, or doing mathematics. One of the
lessons was coded as not applicable because there was no mathematics content in the lesson. The
lesson task required that potential students find information about a mathematician that they “are
most associated/similar to meaning from the same race, gender, ethnicity, language, etc. (Alyssa,
participant lesson plan).” The information that potential students are to find include “Name; Date
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of birth, and if applicable, date of death; Brief biography (where are they from, do they have
family, any interesting stories); Mathematical accomplishments (awards, paper, discoveries);
Mathematical area of expertise” (Alyssa, participant lesson plan). The participant (Alyssa)
included Figure 6 as an exemplar for the assignment. While this lesson was social-justiceoriented, it did not contain mathematics that required students to do mathematics that involved
any of the levels of cognitive demand.
Figure 6
An Exemplar of a Lesson Tasks Coded as Not Applicable
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Two of the lessons were coded as unable to determine. For example, I could not
determine the level of cognitive demand for one of the lessons because the instructions were
unclear as to what the students were expected to do with the task. For example, the participant
included Figure 7 as the lesson task but did not include any instructions preceding the lesson
task.
Figure 7
Example of a Lesson Task Coded As Unable to Determine

The majority (9 lessons) were coded as procedures with connections. One of the lesson
tasks coded as procedures with connections was centered on using equations in real situations.
The lesson task was coded as procedures with connections because students were required to
make connections to other concepts in mathematics to complete the task correctly. Students were
expected to develop equations from real-world situations, add the equations, evaluate the
equations, and graph the equations (see Figure 8).
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Figure 8
Example of a Lesson Task Coded as Procedures with Connections

Research Question Four: Challenges and Resolutions to Integrating TMFSJ
In this section, I present the findings of research question four, what challenges and
resolutions secondary mathematics pre-service teachers encounter while planning their social
justice mathematics lesson. To understand participants’ experiences, I use an adapted version of
Vomvoridi-Ivanovic and Mcleman’s (2015) framework for analyzing challenges and resolutions.
Within this framework, challenges can be categorized as cognitive, affective, or social. Cognitive
challenges are related to knowledge acquisition; affective challenges are related to emotional
processes involved in learning; and social challenges are related to interactions between and
among individuals (Vomvoridi-Ivanovic and Mcleman, 2015). This section presents the findings
within the categories (cognitive, affective, and social) and across categories.
Challenges. Participants were asked to reflect on any challenges they experienced while
developing their lesson plan incorporating social justice and mathematics. Of the 16 participants
in the study, only 11 of them provided reflections about their challenges. From the 11
participants, 31 challenges were identified. The majority of challenges faced by participants in
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this study were cognitive (80.65%), followed by affective (9.68%) and social challenges (9.68%)
(see Table 31 for detailed frequencies).
Cognitive challenges. The primary cognitive challenge participants faced was developing
the lesson (21 of 31 challenges). Specifically, participants had difficulty determining either
mathematics or social justice topics, effectively integrating the mathematics or social justice
content, finding resources/examples to include in their lessons, and planning their lesson
efficiently to complete the lesson in a proper amount of time. The second cognitive challenge
faced by participants was their lack of experience or knowledge about social justice issues or
mathematics content (4 of 31 challenges).
Affective Challenges. The major affective challenges faced by participants were those
related to emotions followed by those related to beliefs (3 of 31 challenges). As it relates to
emotions, participants expressed fear of how students would respond to social justice topics in
the classroom. For example, one participant wrote, “I was initially apprehensive to incorporate a
social justice topic into the mathematical discussion for fear of the diverse opinions that could
potentially lead to debate (Kristina, participant reflection).” Additionally, participants expressed
that they had difficulty finding a social justice lesson that they felt comfortable teaching, writing
that “It was difficult for me to find a topic that I felt comfortable teaching while also teaching
mathematics for social justice. Unfortunately, there were not too many ideas that I could find
relating to my topic in terms of examples (Bailey, participant reflection).” Finally, one of the
participants indicated that they struggled with their beliefs about the social justice topic in their
lesson. Specifically, the participant acknowledged that they were biased in how they enacted the
lesson, writing that “I think I also showed a little bias to the college track in my lesson too. I
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fully support going to college, but [the] selection of [a] major determines whether the degree is
worth the cost (Arnold, participant reflection).”
Social Challenges. The social challenges faced by participants were all related to
classroom discourse (3 of 31 challenges). For example, one participant worried about how the
students would discuss social justice issues in the classroom. Another participant worried about
an anticipated lack of discussion within the lesson. At the same time, another participant
expressed concern about the possible delivery of the social justice content.
Social Justice Content and Instruction Challenges. Across all three categories
(cognitive, affective, and social), the major challenges faced by participants were related to
social justice (18 of 31 challenges). Developing a social justice lesson proved difficult for some
of the participants. Specifically, participants struggled to find a social justice topic. Others were
able to find a social justice topic but found it difficult to find one that they were comfortable with
teaching. Some who found social justice topics to teach were unsure if the issue they chose was
considered a social justice issue. For example, Stanley explained that he “was unsure if the issue
of water shortages/droughts was relevant enough to be a social issue to touch on in a class”
(participant reflection). Others considered not incorporating mathematics and social justice
content into their lesson due to their “fear of the diverse opinions that could lead to debate"
(Kristina, participant reflection). Even those who did not express fear of student responses
indicated that they struggled with how they would deliver the lesson with the importance they
felt it demanded. For example, Stanley explained his desired changes in his lesson delivery when
teaching about social issues in mathematics. He explained that “..... I have learned that I need to
learn how to properly present these issues [with] importance, I feel as though I give some
information but not as urgent of a message as it is needed" (Stanley, participant reflection). One
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participant was concerned with issues of bias in his lesson. He felt that he was biased in his
lesson on budgeting by advocating for college over other career tracks expressing that “I think I
also showed a little bias to the college track in my lesson too. I fully support going to college, but
selection of major determines whether the degree is worth the cost" (Arnold, participant
reflection).
Source of Challenges. Several participants attributed their challenges with social justice
due to either lack of resources, knowledge, or experience (5 of 31 challenges). As it relates to
knowledge, one participant explained that this lack is due to their “ignorance of the world of
current events” (Stanley, participant reflection). Others attributed their challenges to their lack of
experience with social justice mathematics within their own K12 experiences. One participant
described her experiences with her mathematics teachers, alleging that “none of my math
teachers taught a lesson that addresses a social justice issue, so I found it quite challenging to
think of ideas" (Alisha, participant reflection). Finally, several participants (10%) indicated that
they had difficulty finding resources and examples for integrating social justice content into their
mathematics lessons. One participant explained that “it was difficult for me to find a topic that I
felt comfortable teaching while also teaching mathematics for social justice. Unfortunately, there
were not too many ideas that I could find relating to my topic in terms of examples" (Bailey,
participant reflection).
Mathematics Content and Instruction Challenges. One of the minor yet essential
challenges faced by participants was concerning the mathematics content (5 of 31 challenges).
Participants expressed that it was difficult to choose a mathematics topic, with one participant
explaining that “at the beginning, I found this task very difficult. I am not currently in the
classroom, so I think the wide range of math topics had me overwhelmed” (Serenity, participant
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reflection). Another challenge identified by participants was ensuring that the mathematics
content was rigorous enough for students. They wanted to ensure that social justice did not
compromise the rigor of the mathematics content. However, this was challenging because the
participant found it difficult to find mathematical resources challenging students mathematically.
One of the participants explained that she found it difficult to locate
data in a similar number range. There were many data sets for many social problems, but
they were each in very distinct ranges. The issue with this is that students can simply look
at the range of each graph and find the limit value that makes sense with the range of the
graph" (Marisol, participant reflection).
Hence, the primary concern of this participant was that students “get the practice they need, but
they also get the social justice discussion they deserve" (Marisol, participant reflection).
Table 31
Summary of the Nature of Challenges
Theme
Cognitive

Affective

Social

Sub Theme
Development of the
Lesson

Specific Challenges
Hard to come up with a social justice a topic
Negotiation of social justice content
Finding resources/examples for the lesson
Hard to come up with a mathematics topic
Negotiation of mathematics content
Creating/planning the lesson in general
Time management within the lesson

Lack of Experience/
Knowledge

Lack of knowledge about social justice issues
Overwhelmed by the range of mathematics topics to
choose from
Lack of social justice experience in k12 experience

Emotions

Comfortability
Fear

Beliefs

Bias

Discourse

Anticipated lack of discussion
Fear of diverse opinions that could lead to debate
Delivery of the lesson

Theme No. (%)
25 (81%)

3(10%)

Note. a. N=11, percentages are rounded to the nearest whole number.
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3(10%)

Resolutions. Participants were asked to reflect on any resolutions to the challenges they
may have experienced while developing their lesson plan incorporating social justice and
mathematics. Of the 16 participants in the study, only 11 of them provided a reflection. From the
11 participants, 12 resolutions were identified. The majority of resolutions experienced by
participants were social in nature (58%), followed by cognitive (25%) and then affective
resolutions (17%) (see Table 32).
Social Resolutions. The social resolution that participants enacted was to look to others
for support. Most participants looked to other teachers for support (4 of 7 social resolutions),
including their mentor teachers and other teachers they encountered in the past. Participants also
looked to their peers in the course for support, especially when they needed ideas or affirmation
of the decisions regarding their lesson plans. For example, one participant decided to consult one
of her peers on whether the issue chosen for their lesson was considered a social justice issue.
Another participant consulted with a peer hoping that it would help her develop her social justice
lesson plan. Below is an excerpt from her reflection:
In a conversation with another student, [Kristina], I asked her what she was going to do,
hoping to get an idea. She mentioned she was not sure but she was working with
exponential growth and decay equations in class and was going to pick something around
that topic. That was it, I immediately remembered an article I had read days earlier
around a couple in China who had 7 children and just paid the government fees of
155,000 to have the family they wanted. I had no idea that was an option and then I
immediately thought, wow, only the wealthy can have more than 1 or 2 children
(Serenity, participant reflection).
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Finally, one of the participants looked to a family member for support, explaining that “I decided
to talk to my dad about my struggles and he asked what issue I wanted to focus on" (Alisha,
participant reflection). She further explained that when she told her dad that her social justice
issue would be hunger that “he suggested the idea of distance" (Alisha, participant reflection).
Cognitive Resolutions. The next major resolution experienced by participants was
cognitive (25%). Specifically, participants looked to resources for support, including articles,
examples, and other unidentified resources for support. These resources helped participants in
developing both the social justice and mathematics content for their lesson plans.
Affective Resolutions. Finally, participants experienced resolutions that were affective
(17%). Specifically, participants looked to themselves for support. They considered how they
could adjust the lesson to make it more rigorous mathematically. Participants also considered
how to change the lesson to allow sufficient time for the activities planned in the lesson.
Table 32
Summary of the Nature of Resolutions
Theme
Cognitive

Affective
Social

Sub Theme
Looked to
Resources for
Support
Looked to Self for
Support
Looked to Others
for Support

Specific Challenges
Searched Articles for Social Justice Content
Searched for Examples
Searched Resources for Statistics Content
Considered Formative Lesson Changes

Theme No. (%)
3 (25%)

Went to Mentor Teacher for Help
Went to Peers in the Course for Help
Went to Past Teachers for Help
Went to Family Member for Help

7(58%)

2(17%)

Note. N=11, percentages are rounded to the nearest whole number.
Conclusion
The results of this chapter are based on a qualitative and quantitative case study of
mathematics education students in a secondary mathematics methods course. Specifically, I
documented the findings of the course norms, the course pedagogy, and an overview of the
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social justice lesson that the mathematics education students received. Additionally, I
documented findings that revealed participants' beliefs before and after engaging in and learning
about TMFSJ, participants' conceptions before and after engaging in and learning about TMFSJ,
participants’ lesson plans incorporating mathematics and social justice, and participants
challenges and resolutions when planning teaching mathematics for social justice. In the next
chapter, I will discuss implications and recommendations based on the results.
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CHAPTER 5:
DISCUSSION
Scope and Sequence
In this chapter, I begin by providing a summary of the study, including an overview of
the problem, the purpose of the study, the research questions, and a summary of the
methodology. Second, I provide a summary of the findings, a discussion of the findings, and
implications based on the findings. Third, I discuss directions for future research. Finally, I
discuss the limitations of the study.
Summary of the Study
Overview of the Problem and Purpose of the Study
With the call from scholars (Berry et al., 2020, Gutstein, 2006a) and professional
mathematics organizations (AMTE, 2017; NCSM & TODOS, 2016) for teachers to begin to
engage in teaching mathematics for social justice; there is a need for pre-service teacher
preparation in this area. However, there is a lack of adequate attention given to the preparation of
pre-service teachers in this particular area (Males et al., 2020), especially preparation specific to
mathematics education (AMTE, 2017). Hence, this study aimed to investigate a course in which
mathematics education students are trained to teach mathematics for social justice.
Purpose of the Study
The purpose of this study was to examine and describe the experiences of undergraduate
and graduate mathematics education students learning to teach mathematics for social justice
within the context of a high school mathematics methods course. The participants in this study
113

are mathematics education students, which included both pre-service and in-service mathematics
teachers at both the undergraduate and graduate levels.
Research Questions
The Research Questions for this study were as follows:
1. What are the beliefs of a class of mathematics education students about teaching for
social justice before and after planning for and reflecting on TMFSJ?
a. Are there significant differences in beliefs about teaching for social justice before
and after planning for and reflecting on TMFSJ?
2. How do the conceptions of students in a mathematics methods course change after
planning for and reflecting on TMFSJ?
3. What do mathematics education students’ lesson plan integrating mathematics and social
justice reflect?
a. What is the mathematics content of the lesson?
b. What is the social justice topic of the lesson?
c. How do teachers negotiate the mathematics and social justice topics?
d. What are the pedagogical approaches of the lesson?
e. What level of cognitive demand does the lesson task require?
4. What challenges and resolutions do secondary mathematics pre-service teachers
encounter while planning their social justice mathematics lesson?
Summary of the Method
To answer the research questions, I used a mixed-methods convergent case study design.
The data garnered for the study came from participants from a high school mathematics methods
course. The data sources included questionnaires, lesson plans, and videos. The data was
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analyzed using content analysis and statistical analysis. The content analysis consisted of both a
directive and conventional approach. The statistical analysis consisted of calculating pre-test
means, post-test means, and significance tests (t-test).
Summary of Findings, Discussion, and Implications by Research Question
Research Question One: Beliefs About Teaching for Social Justice
Overall Increase in Beliefs. Participants’ beliefs about social justice were measured
quantitatively using Ludlow et al.’s (2008) Learning to Teach for Social Justice Beliefs Scale.
This Likert scale survey measured participants’ commitment to teaching for social justice using
12 items. Scores closer to 5 represent a stronger commitment to social justice. The class average
before the course was 3.96, and after the course, it was 4.02. More specifically, by the end of the
course, the class average on 8 of the 12 items was 4.00 or higher indicating a strong commitment
to teaching for social justice. The 8 items for which participant’s demonstrated this strong
commitment were related to the following topics: 1) examining their attitudes and beliefs about
race, class, gender, disability, and sexual orientation; 2) including multicultural topics in various
subject areas; 3) incorporating diverse cultures into the classroom; 4) rejecting the idea that
English language learners should assimilate into American society; 5) rejecting the idea that
teacher’s should have low expectations for student’s who don’t speak English as their first
language; 6) challenging school arrangements that maintain inequity; 7) teaching students to
think critically about the government, and 8) rejecting the idea that economically disadvantaged
kids have less to bring to the classroom. This finding implies that the class started the course
with an overall moderate commitment to social justice and ended with an overall stronger
commitment to social justice. This result also implies that scores can increase on the LTFSJ-B
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Scale over a semester but that more work is needed to consider strategies to change an
individual’s belief.
Attention to Culturally Relevant Pedagogy. Several of the individual survey items
reflect participants’ attention (or lack thereof) to Ladson-Billings’ (1995) theory of culturally
relevant pedagogy. Ladson-Billings’ (1995) theory of culturally relevant pedagogy proposes to
do three things: “produce students who can achieve academically, produce students who
demonstrate cultural competence, and develop students who can both understand and critique the
existing social order” (Ladson-Billings, 1995, p. 474). Ladson-Billings (1995) argues that
“culturally relevant pedagogy must provide a way for students to maintain their cultural integrity
while succeeding academically” (p. 476). Lastly, CRP helps students to recognize, understand,
and critique current social inequities.
Academic Achievement. Regarding academics, the class’s posttest score for item 6r
indicated their commitment to producing students who achieve academically. More specifically,
the responses indicated that participants were committed to having high expectations for English
language learners. This commitment is in line with AMTE's (2017) recommendation that
“effective teachers have high expectations for their students” (p.127). Their commitment to
academic achievement was also reflected in their lessons with the majority of lesson plans (75%)
exposing students to higher-level mathematics. More specifically, the majority of mathematical
lesson tasks required that students use higher levels of cognitive demand to complete the tasks.
Examples will be discussed in the discussion section of research question three.
Cultural Competence. Regarding cultural competence, the class’s posttest score for items
4 and 5r indicated their commitment to producing culturally competent students. More
specifically, the responses indicated that participants were committed to incorporating diverse
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cultures and experiences into the classroom. Additionally, item 9R indicated that participants
were not okay with idea that disadvantaged students bring less to the classroom. Hence,
participants may have adopted a perspective that honors what students bring to the classroom as
opposed to what they don’t. Their commitment was also reflected in their lessons with the
majority (66.7%) of lesson plans incorporating some component of culture. Examples will be
discussed in the discussion section of research question three.
Sociopolitical Consciousness. Regarding sociopolitical consciousness, the class’s
posttest score for items 2 and 8 indicates a lack of commitment to this component of culturally
relevant pedagogy. While the class’s average pretest and posttest scores indicated a willingness
to incorporate diverse cultures in the classroom (item 4), a willingness to cover multicultural
topics (item 3r), and even a willingness to teach students to think critically about the government
(item 8), participants were less willing (as evidenced by a decrease in scores) for those topics and
challenges to be about issues related to racism and inequity (item 2). This indicates that the class
demonstrated insufficient attention to producing students who can critique the existing social
order. This lack of commitment to critiquing the social order was also evidenced by a large
portion of the lesson plans incorporating the moderate form of social justice (41.7%) that focuses
more on awareness than a form that focuses on challenging the status quo (radical). This will be
discussed in more detail in the discussion section of research question three. However, the issue
with this finding is that when teachers actively avoid discussing issues related to racism, they
miss the opportunity to center the voices of people of Color and to provide students with
“opportunities to construct counter stories that challenged mainstream claims of objectivity and
neutrality, such as meritocracy, fairness, and colorblind policies that camouflage subtle forms of
racism” (p. 31). Moreover, such “structured silences” (Frankenstein, 1983, p. 328) may reinforce
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racial inequity in society. So though mathematics education students may be “careful not to
focus too much on race and gender” (Stanley, participant reflection) or affirm the belief that
“social justice goes beyond race” (Bailey, participant reflection) they should be careful as to not
allow such sentiments lead them to avoid issues of race and racism altogether. Participants could
explore this further by examining their attitudes and beliefs about race, class, gender, disabilities,
and sexual orientation (item 1). This may be an ideal first step when working with mathematics
education students given their high pretest and posttest scores for this item.
Furthermore, it is important to note that though participants’ scores decreased item 2, a
significance test revealed that this decrease was not statistically significant between the pre-test
and post-test. This finding also confirms Wright’s (2017) finding that some mathematics
educators were unsure if social justice issues should be discussed in the mathematics classroom.
This finding is also similar to Bartell’s (2012) finding that some mathematics educators believe
that mathematics is a neutral content area for social justice issues. This belief may be due to the
fear that mathematics educators may push their agenda (Felton-Koestler, 2019) and due to the
belief that “there is nothing that can be done about” social injustice (Planas & Civil, 2009, p.
397). This finding implies that more work is needed with mathematics education students about
the significance and possibilities of incorporating issues related to racism and inequity into the
classroom.
Attention to Critical Mathematics Education Several of the individual survey items (7,
10r, and 11r) reflect participants’ attention to (or lack thereof) Frankenstein’s (1983) theory of
critical mathematics education which is the idea that teachers, help students to be sociopolitically critical and to understand and challenge hegemonic ideas using mathematics as a tool.
A key aspect of this theory is that “critical mathematics education can lead to critical action”
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(Frankenstein, 1983, p.327) for both students and teachers. However, participants’ scores on the
posttest indicated that participants did not see themselves as agents of critical action (or agents of
change) which is indicative of a lack of attention to critical mathematics education. Specifically,
the class’s posttest score on item 11r demonstrated a lack of knowledge of contexts affecting
teaching and learning and in teacher advocacy, both of which are necessary components in
critical mathematics education and mathematics teacher preparation. Participants also
demonstrated a lack of attention to critical mathematics education as evidenced by their decrease
in scores on item 2, which is about discussing issues related to racism and inequity openly in the
classroom. This was discussed in detail in the previous section, but it is also important to note
here.
Knowledge of Contexts that Affect Teaching and Learning. On item 11r, the
participant’s posttest score decreased. Participants’ pretest and posttest scores indicate that they
placed most of the burden on students as to whether the student would succeed or not. This is
closely tied to the idea of meritocracy which, according to Stavrou and Miller (2017) is the
“myth that a group’s marginalization is the result of not working hard enough” (p. 101). Harper
(2019) argues that meritocracy is not limited to White teachers but teachers of Color as well
writing that “teachers of Colors upheld beliefs of meritocracy, particularly in light of their
success through education, even when they critiqued the education available to their students of
Color” (p.59). The issue with such a stance is that it fails to consider structural inequities that
disadvantage certain students an advantage others. Such a stance by the participants in this study
also implies that participants may disagree with or are ignorant about such structural inequities
that impact students.
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AMTE (2017) argues that one of the indicators of a well-prepared beginning teacher of
mathematics is that they “realize that the social, historical, and institutional contexts of
mathematics affect teaching and learning…” (p.6). To name a few, students suffer from lack of
access to enriched mathematics curriculum, lack of advancement in mathematics, the use of
deficit language toward their mathematical identities (AMTE, 2017), ability grouping (Loveless,
2013), and “laws tying public education funding to local property taxes” (Dover, 2009, p.507).
Tracking in schools is another practice that students suffer from (Loveless, 2013), especially
students of Color who have traditionally been underrepresented in higher-level mathematics
courses (Larnell, 2016). Even though various scholars have shown that tracking students cause
more harm than good (Stiff & Johnson, 2011; Oakes, 2008; Horn, 2006) and that tracking is
often based on “demographic factors more than on students’ knowledge and abilities” (AMTE,
2017, p. 127) this school policy still exist in schools. Examples of such harm include students
being exposed to lower-level instruction leading to negative mathematics identities, lack of
reasoning skills needed in mathematics, and lack of connections between mathematics and the
real world (AMTE, 2017). With secondary mathematics being “gatekeepers to students’
opportunities to engage in coursework that will prepare them for a myriad of job opportunities
and life events” (AMTE, 2017, p. 126) they must be knowledgeable about the context that affects
teaching and learning. If they are not, there may be less of a chance that they become
knowledgeable and committed advocates for their students. There was evident in participants’
responses that indicated that they struggled to see themselves as advocates for change in schools
and society as indicated by the decrease on item 7 and the 10r.
Teachers as Agents of Change. Items 7 and 10r were related to teachers being agents of
change in school and society. The class’s posttest scores indicated a decrease which is
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concerning because it implies a decrease in confidence in participants’ ability or desire to be
agents of change. Teachers knowing and being committed to their critical roles as advocates for
students is identified as one of AMTE’s (2017) indicators of being a well-prepared beginning
teacher of mathematics. Additionally, AMTE (2017) argues that such teachers should be
“knowledgeable about, and accountable for, enacting ethical practices that enable them to
advocate for themselves and to challenge the status quo on behalf of their students” (p.24). This
argument directly challenges the results of Item 7 which indicated that participants had a
decrease in beliefs as to whether challenging arrangements that maintain societal inequities were
important.
Contrary to participant’s beliefs indicated by their responses (Items 7 and 10r), teachers
can advocate for their students at the school policy level by advocating for “equitable practices
for identifying students for advanced study, recognizing the inadequacy of defining success
solely by the teacher or standardized tests” (AMTE, 2017, p.21), and advocating for “placement
assessments to be based on not only high-stakes-test scores but on multiple measures based on
student potential, creativity, and interests” (p.109). Additionally, teachers can advocate for their
students through their professional relationships with guidance counselors, discipline personnel,
administrators, coaches, and even parents. Furthermore, teachers can advocate for their students
in the wider society through attendance at local and state school board meetings, legislation
meetings, professional education organizations, town halls, and running for office. While all of
these avenues are available for teachers to advocate for their students, if they don’t see
themselves as advocates, their students and society are at a disadvantage. Thus, mathematics
teacher educators are tasked with the responsibility to make their mathematics education students
aware of their potential roles as agents of change. Making students aware aid them in developing
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“language and effective ways of working with allies, choosing their battles appropriately, and
being creative and strategic in response to practices and policies that demean students and
teachers” (AMTE, 217, p.24). Whether mathematics education students take up the role of
change agent in the future is their choice but at least they would have been exposed to it.
Detecting Change. Additionally, it is imperative to highlight that although there was an
increase in the class’s average score, the increase was not statistically significant. However, there
are two things to note about this finding. First, most of the participants started the class with a
moderate commitment to social justice or higher. That is, 8 of 14 participants have a score of
3.90 or higher. Remember, scores closer to 5 represent a stronger commitment to social justice.
Additionally, the scores of 6 of those 8 participants scores increased. Therefore, in this case, it
may be more challenging to detect an increase, not because an increase is not occurring, but
because there is a cap on how high a participant can score. For instance, one of the participants,
Robert, scored a five on the pre-test and the post-test. Statistically, he did not change because
there was no increase evident. However, even after the course, he still had a strong commitment
to teaching for social justice. Therefore, it may not be that participants did not change but that
the instrument could not detect the change.
Sample size. The second important thing to note about the finding of insignificance is
that it is not generalizable due to the sample size for the study being small. Small sample sizes
may lead to low statistical power. Power refers to “the probability of making a correct decision”
(p.106) when rejecting or accepting a statistical test. The reason that the finding of no statistical
significance may have low power is that the power of a statistical test “is heavily dependent on
sample size” (p.107). Stevens (2007) explains that “when sample size is large (say more than 100
subjects per group), power will generally not be an issue” (p.107). However, when the sample
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size is less than 20 (which was the case in this study), the possibility of making a type II error, or
“saying the two groups do not differ when they do” (Stevens, 2007, p.105) is higher. On the
other hand, increasing the sample size decreases the possibility of making a type II error. One
could also increase the power of the study by extending the study over a more extended period
(Stevens, 2007). This result suggests that it may be beneficial for another study of this nature to
be longitudinal. For instance, participants could be studied in their mathematics teacher
preparation course, across their mathematics teacher preparation program, and then into the field
to investigate if they implemented what they learned and to what extent.
Impacts on Participant Scores. Finally, it is significant to note two realities that may
have impacted participants’ scores. First, some participants were concurrently enrolled in other
courses. Thus, their conversations in the course and their coursework may have impacted their
scores. Second, all participants were engaged in 25 hours of clinical experiences. That is, they
were in classrooms working with both teachers and pupils. Hence, the school system's reality,
including conversations with the teachers, conversations with pupils, expectations regarding
curriculum and instruction, and even the culture of the schools and districts, could have been
factors that impacted participants’ beliefs regarding teaching for social justice.
Research Question Two: Conceptions About TMFSJ
By the end of the course, 62% (an increase from 23%) of the participants in the study
were able to correctly describe what it means to teach mathematics for social justice. In addition,
participants were able to describe TMFSJ as integrating mathematical and social justice content
into lessons or tasks. This finding confirms Bartell’s (2013) finding that mathematics education
students can develop correct understandings of TMFSJ over a semester in a mathematics
methods course. However, this finding also implies that although mathematics teacher educators
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can help mathematics education students understand TMFSJ, some students may still struggle
with grasping the concept. Garii and Rule (2009) found this struggle amongst the mathematics
education students in their study. They found that the students still struggled to understand
TMFSJ even after extensive training on the topic. Thus, TMFSJ should not only be the focus of
one course but should be a focus across the mathematics teacher preparation program. This
should be especially the case for the university in this study given their expressed commitment to
diversity, equity, inclusion, and social justice on their website and in their mission statement.
Hence, this suggests more research is needed in studying an entire mathematics teacher
preparation program as opposed to just a course.
Research Question Three: Lesson Plans Integrating TMFSJ
Pedagogical Approach. This study revealed that participants used various pedagogical
approaches to integrate the mathematics and social justice topics, with the major approach used
being data collection, graphing, and analysis. This finding is similar to Garri and Rule’s (2009)
finding that a large portion of the lesson plans in their study required that students do some form
of data collection, graphing, or analysis (10 of 26 lessons). However, participants (in this study)
use other pedagogical approaches such as reading articles, books, viewing videos, and class
discussions, indicating that they can use various approaches to integrating mathematics and
social justice into lessons.
Mathematics Content. Participants also included various mathematics strands in their
lesson plans, with the major strand utilized being algebra. This finding implies that participants
may not be as comfortable using higher levels of mathematics when integrating mathematics and
social justice. For example, only one of the twelve lesson plans utilized calculus and only two of
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twelve utilized statistics and probability. This finding may also be why none of the lessons
required the highest level of cognitive demand, that is, doing mathematics.
Cognitive Level of Demand of Mathematics Tasks. The primary level of cognitive
demand required by the tasks in the lesson plans required that students use procedures with
connections (9 of 12 lessons). The task required that students solve mathematical problems that
have connections to various concepts in mathematics as opposed to just one. Although one
would want more lessons where students are engaging in the highest-level cognitive demand,
(doing mathematics) the fact most lessons (75%) require higher levels of cognitive demand
(procedures with connections) is notable. It is also evidence of commitment to Ladson-Billings'
(1995) theory of culturally relevant pedagogy that proposes to produce students who achieve
academically. This is significant because teachers are one of the determining factors as to
whether students will be exposed to higher-level mathematics that will prepare them for future
opportunities (AMTE, 2017). Furthermore, teachers also have high expectations for all of their
students. AMTE (2017) argues that “effective teachers have high expectations for their students.
They pose high-cognitive-demand tasks and maintain high levels of cognitive demand by
questioning students in meaningful ways and facilitating discourse” (p.127). Additionally, none
of the lesson plans in this study implemented mathematical tasks that required lower levels of
demand. This is significant because if students are only exposed to tasks that require lower levels
of demand then students may not engage in the important “mathematical knowledge and skills
needed for their future success, not only in continuing education or the workforce but also in
understanding how mathematics can contribute solutions to broader issues facing society, such as
poverty, cancer, or access to adequate housing” (AMTE, 2017, p. 126). Finally, AMTE (2017)
argues that mathematics teachers need to “engineer classrooms to provide students appropriate

125

content exposure, content coverage, content emphasis, and quality instructional delivery (AMTE,
p.128). The results of the lesson plan analysis indicate that participants were prepared to take up
this recommendation.
While it is notable that most lessons required higher levels of cognitive demand, none of
the lessons required the highest level of cognitive demand, doing mathematics. This finding
implies that mathematics education students may need more opportunities to engage in higherlevel mathematics within their mathematics education courses, and explicit applications of
mathematics should be integrated into real-world examples. This finding also implies that
mathematics education students may need more examples of social justice integrated into higherlevel mathematics courses such as calculus. Examples of tasks that integrate calculus and social
justice can be found in journal articles. For instance, there are several examples in journal
articles of how calculus was used to explore social justice topics such as deforestation (Verzosa,
2015), income inequality (O’Donovan & Geary, 2019), unnatural disasters (Karaali & Khadjavi,
2019), mass incarceration, and evictions (Hoke, Keough, & Wares, 2019).
Social Justice Content and Forms of Social Justice. Of the twelve lessons, nine of
them included topics related to social justice within the domain of access, human rights,
participation, and empowerment. Additionally, most lessons utilized a moderate form of social
justice followed by radical forms of social justice. Gates and Jorgensen (2009) characterized
moderate forms of social justice as one of the least disruptions to the status quo and radical as
dismantling the status quo. This finding is similar to Bartell’s (2013) findings, which revealed
that her participant’s social justice focus was to bring awareness instead of challenging the status
quo. While the use of moderate forms of social justice is consistent with Gutstein’s (2006)
framework on TMFSJ it is not consistent with Frankenstein’s (1983) critical mathematics
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education framework or Ladson-Billings’ (1995) theory. Frankenstein’s (1983) framework
attends more to a radical form of social justice whose focus is to challenge inequity in
mathematics, in society, and in dismantling the status quo. Likewise, Ladson-Billings’ (1995)
theory focuses more on developing “students who can both understand and critique the existing social
order” (p.474). Thus, by not attending to radical forms of social justice, most of the participants

did not attend to critical mathematics or the sociopolitical aspect of culturally relevant pedagogy.
Hence, when preparing mathematics education students to teach mathematics for social justice, it
may be beneficial to provide examples of lesson plans that exemplify each form of social justice
(radical, liberal, and moderate) and to highlight their distinctions. Providing non-examples may
also be helpful for mathematics education students who believe that they have created a lesson
plan integrating mathematics and social justice but have not. There was evidence of this in one of
the lesson plans analyzed for this study. A participant indicated that it was a TMFSJ lesson, but it
was not. Finally, it is essential to note that three of the participants’ lessons in the study had no
content focus related to social justice. This finding may be due to their lack of support for
TMFSJ or a lack of knowledge on integrating mathematics and social justice into the lesson
plans.
The Negotiation of Mathematics and Social Justice. Regarding the negotiation
between the mathematics and social justice content, most of the lessons were integrated (7 out of
12 lessons). They infused the mathematics and social justice content throughout the lesson
instead of having the content separate within the lesson. For example, Bartell (2013) found that
some mathematics educators would have all the mathematics content at the beginning of the
lesson and all the social justice content at the end of the lesson. While there was evidence of this,
most of the lesson plans in this study were integrated. Hence, mathematics education students
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can adequately integrate mathematics and social justice into lessons but may still need support
and examples on how to do so. This additional support is evidenced by the 5 of 12 lessons that
did not adequately integrate mathematics and social justice throughout the lesson.
Culture. Finally, most of the lessons were coded as culturally relevant (8 of 12 lessons).
Hence, most participants were able to integrate some form of culture into their lesson plans. With
most lesson plans, including some form of culture, there is evidence that suggests that most of
the participants attended to the cultural competence component of culturally relevant pedagogy.
However, it is essential to note that for a lesson to be culturally relevant, it must connect to the
culture of the students present in the course (Ladson-Billings, 1995). Since the mathematics
education students in this course did not have their pupils, I determined if the lessons were
culturally relevant based on if they were situated within a real-world context that could connect
to potential pupils’ culture. Therefore, this study revealed that the majority of the lessons were
situated within a real-world context. This finding is significant because culturally relevant
education in mathematics can lead to positive student outcomes (Aronson & Laughter, 2016).
More specifically, in a synthesis of eight studies, Aronson and Laughter (2016) found research
that suggested that “learning is more meaningful and students tend to retain more mathematical
concepts when teaching is rooted in cultural and social justice experiences” (p. 179).
Additionally, they found research that suggested that “through the legitimization of the students’
culture and everyday lives that an interest in mathematics could occur and in turn improve
academic achievement and engagement” (Aronson & Laughter, 2016, p. 180). Moreover, I
believe that more may be needed in providing future mathematics teachers with strategies to use
to access their students’ cultures. Some strategies include the use of books that have connections
to mathematics and culture (Barta et al. 2014; Joesph, 2011), mathematical heritage projects
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(Desai et al., 2021), drawing on students’ cultural mathematics knowledge (AMTE, 2017),
family math nights (AMTE, 2017), the iceberg of culture activity (Sensoy & DiAngelo, 2017),
and community walks (Koestler, 2012).
Research Question Four: Challenges and Resolutions of Integrating TMFSJ
Challenges. Participants in the study faced cognitive (80.65%), affective (9.68%), and
social (9.68%) challenges. The primary cognitive challenges faced by participants were their
ability to develop the lesson and their lack of experience or knowledge related to social justice
and mathematics content. This finding is supported by research conducted by Garri and Appova
(2013), who found that participants in their study also demonstrated a lack of understanding of
TMFSJ. This finding is also supported by Raygoza (2020), who found a lack of curricular
examples and instructional resources for TMFSJ. This lack was made evident by the participants
in this study, who indicated that one of the challenges they faced was finding resources and
examples for their lessons. Hence, one way that mathematics education students can be
supported in learning to teach mathematics for social justice is by being provided with examples
and resources that have explicit connections to mathematics and social justice. More specifically,
mathematics education students may benefit from being exposed to examples of exemplar K-12
social justice mathematics lesson plans. Since participants indicated that they struggled with
coming up with a topic, participants may also benefit from having in-class discussions with their
peers about potential social justice topics that they can integrate into mathematics. Bartell’s
(2013) research supports this suggestion. Bartell (2013) found that when mathematics education
students discussed together, they could develop a lesson topic integrating mathematics and social
justice. Overall, this finding implies that students in mathematics education courses need more
support in developing their lessons incorporating mathematics and social justice.
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The major affective challenge faced by participants was related to their emotions.
Participants expressed the need to be comfortable with the topic they would teach and fear of
diverse opinions. This finding is significant because little is known about educators' emotional
challenges when attempting to implement TMFSJ. Knowing this information provides
mathematics teacher educators insight into preparing mathematics education students to teach
mathematics for social justice. This finding implies that mathematics teacher educators must be
aware that their students may face emotional challenges when preparing to teach mathematics for
social justice. Hence, it may be beneficial for mathematics teacher educators to provide time for
discussion (whether publicly through class discussion or privately through written reflections)
about potential emotional challenges that educators may face when preparing to teach
mathematics for social justice. It may also be beneficial for mathematics teacher educators to be
prepared to respond to these emotional challenges using research-based literature.
The major social challenge faced by participants was related to classroom discourse. This
finding is significant because there is little known about educators' social challenges when
planning to implement TMFSJ. In this study, the specific social challenges that participants faced
included an anticipated lack of discussion, fear of how students would discuss the topics, and
apprehension about how they, as a teacher, would deliver the lesson. These findings are similar
to the research literature by Bartell (2013), who found that teachers have concerns about their
lack of knowledge about social issues. Thus, the implication is that mathematics education
students may need more support in the enactments of their lesson plans. More specifically,
participants may benefit from the in-class presentations of their lessons which may allow them to
receive feedback on the delivery of their lessons, including their ability to engage students in
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classroom discussions. Such an experience may also allow for students to see how their peers
enact their lessons and possibly learn from their peers’ enactments.
Resolutions. Little is known in the research literature about the resolutions mathematics
education students experience when learning and planning to teach mathematics for social
justice. However, the findings of this study revealed that the participants in this study
experienced cognitive resolutions (looked to tangible resources for support), social resolutions
(looked to others for support), and affective resolutions (looked to their self for support) to the
challenges they faced when learning and planning to teach mathematics for social justice. This
finding implies that mathematics education students require significant support from other
sources when planning to teach for social justice. This implication is evident in that 83% of
resolutions came from a source other than the mathematics education student. Hence, it may be
beneficial for mathematics teacher educators to develop a classroom environment that enables
their students to rely on each other, other mathematics teachers, their family members, friends,
and resources such as sample lesson plans, tasks, and articles.
Directions for Future Research
This study has implications for future research in the field of mathematics education.
First, this study confirms that a class of mathematics education students can develop a stronger
commitment to teaching for social justice over a semester. However, more research is needed on
instructional practices that may lead to more substantial commitments to teaching for social
justice. For example, one could ask whether using vignettes about social justice in mathematics
education courses (Bartell, 2012) leads to statistically significant increases on the LTFSJ-B
Scale. One could also ask, does the use of modeling (Garii & Rule, 2009) in mathematics
education courses lead to statistically significant increases on the LTFSJ-B Scale. Modeling in
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this context refers to “allowing them to experience the social justice concepts firsthand” (Garri &
Rule, 2009, p. 493). One could also ask, does the use of mathematical autobiographies in
mathematics education courses lead to statistically significant increases on the LTFSJ-B Scale.
Finally, one could ask whether social justice mathematics pedagogy implementation across a
mathematics teacher preparation program leads to statistically significant increases on the
LTFSJ-B Scale.
In this study, some participants still were unsure if issues of injustice should be discussed
openly in the classroom. This finding suggests that it is not easy to change people’s beliefs about
teaching for social justice even after exposing them to possibilities and benefits. While educators
in mathematics teacher preparation programs can work hard to help their students see the
importance of teaching for social justice, belief in social justice goes beyond a course,
professional development, and even a program. Belief in teaching for social justice is a personal
decision based on their own beliefs, morals, and values. However, some of the ways that
mathematics teacher educators could address this in their courses are through the use of
community engagement experiences that expose mathematics education student’s injustice in
education firsthand, research projects that allow mathematics education to uncover injustice in
education and inviting guest speakers who specialize in injustice in mathematics education to
guest lecture. However, more research and practical examples are needed to focus on how to
impact beliefs. Additionally, more research is needed on how beliefs can be impacted even
beyond the teacher preparation program.
Additionally, researchers could extend this study by duplicating the study. For example, a
researcher could perform the same study with multiple mathematics education courses and
compare the results of the various contexts. For example, one could conduct the study at a
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predominantly White institution and compare it with a historically Black college or university.
One could also conduct the study at a religious university and compare it with a non-religious
university. One could then study the myriad of similarities and differences at these institutions
based on race, ethnicity, class, gender, gender identity, sexual orientation, religion, and the like.
In any case, it is important that the study be longitudinal as to allow for more time to study
participants. For instance, a researcher could observe students over the course of an academic
year, the course of a teacher preparation program, and even into the classroom during teaching
experiences.
Limitations of the Study
As with most studies, the design of the current study is subject to limitations. Limitations
are the “potential weaknesses that are usually out of the researcher’s control and are closely
associated with the chosen research design, statistical model constraints, funding constraints, or
other factors” (Theofanidis & Fountouki, 2018, p. 156). Future research may address the five
limitations of this study. First, the data used in this study were accessed from a mathematics
methods course and were required assignments for the course. As such, participants may or may
not have engaged in social justice lessons otherwise. However, I chose to situate my study within
a methods course because most mathematics teacher preparation happens, and I had access to the
course. Future studies may access data by conducting their study independently of a mathematics
methods course. Second, the participants in this study do not reflect the overall demographic of
the teaching force (or pre-service teacher demographic). Future studies may consider recruiting
specific participants so that the sample represents the larger population of teachers. I did not do
this because my study is limited to a class of students. However, a duplicate study with students
of different demographics than those in this study may yield different results. Third, this study
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uses self-reported data from participants, impacting the researcher’s ability to verify that
participants’ responses are authentic (Fowler Jr., 2013).
Fourth, the statistical analysis performed for this study involved a small sample size
(n=14). With such a small sample size, the statistical power of the statistical test is weak. Hence,
future studies should use a larger sample size. Finally, this study is a case study that impacts the
generalizability of the results (Shavelson & Towne, 2002). That is, the results of the study are
limited to environments with similar contexts. However, this in-depth analysis can still inform
the field of mathematics teacher preparation. Teacher educators can use the study's findings to
inform their methods courses, mathematics education departments, and future research.
Conclusion
This study provided a detailed description about mathematics education students' beliefs
about teaching for social justice, conceptions (or understanding of) about teaching mathematics
for social justice, detailed information about the lesson plans they created integrating
mathematics and social justice, and challenges and resolutions they experienced through the
process of learning and planning to teach mathematics for social justice. Based on the results of
this study, I offered implications for mathematics education courses, mathematics teacher
educators, and mathematics teacher preparation programs. Additionally, I provided some
examples for future research studies and the limitations of the study. In conclusion, while beliefs
and conceptions about teaching for social justice can change over the course of a semester, more
work is needed with supporting mathematics education students to develop lesson plans that
integrate mathematics and social justice that attend to critical mathematics and culturally relevant
pedagogy. Additionally, during the process of preparing mathematics education students to teach
mathematics for social justice attention must be given to the cognitive, affective, and social
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challenges that they may face. Mathematics teacher educators should be prepared in each of
these areas to provide resolutions to their students’ challenges. Finally, as the field continues to
progress in teaching and learning mathematics for social justice, this study will provide valuable
insight into the field of mathematics education.
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Appendix B: Informed Consent to Participate in Research Involving Minimal Risk
Informed Consent to Participate in Research Involving Minimal Risk
Information to Consider Before Taking Part in this Research Study
Title: Planning for, Enacting, and Reflecting on Social Justice Mathematics: An
Examination of Secondary Mathematics Teacher Candidates and In-service Teachers
Experiences with Social Justice Mathematics Pedagogy
Study # 002047
Overview: You are being asked to take part in a research study. The information in this
document should help you to decide if you would like to participate. The sections in this
overview provide the basic information about the study. More detailed information is provided in
the remainder of the document. This study will take place over the course of a semester.
Study Staff: This study is being led by Queshonda Kudaisi who is a graduate student at the
University of South Florida. This person is called the Principal Investigator. Queshonda
Kudaisi is being guided in this research by Dr. Ruthmae Sears.
Study Details: This study is being conducted at the University of South Florida. The purpose
of the study is to examine and describe the planning and enactment of social justice
mathematics pedagogy of secondary pre-service and in-service mathematics teachers. The
secondary purpose of this study is to examine and describe the beliefs, challenges, and
resolutions of pre-service and in-service mathematics teachers. As a participant, there are no
time commitments for this study. Agreement to participate in the study is strictly permission
for me to use the data that you will/have submitted as an assignment for your high school
mathematics methods course.
Voluntary Participation: Your participation is voluntary. You do not have to participate and
may stop your participation at any time. There will be no penalties or loss of benefits or
opportunities if you do not participate or decide to stop once you start. Your decision to
participate or not to participate will not affect your student status, course grade,
recommendations, or access to future courses or training opportunities.
Benefits, Compensation, and Risk: We do not know if you will receive any benefit from your
participation. There is no cost to participate. You will not be compensated for your
participation. This research is considered minimal risk. Minimal risk means that study risks
are the same as the risks you face in daily life.
Confidentiality: Even if I publish the findings from this study, I will keep your study
information private and confidential. Anyone with the authority to look at your records must
keep them confidential.
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Why are you being asked to take part?
You are being asked to take part in this study because you are a secondary mathematics pre
service or in-service teacher candidate. Your participation in this study could potentially have a
positive impact on mathematics teacher preparation programs.
Study Procedures
If you take part in this study, you will be asked to give me permission to access your assignments
that you will submit in class. You are not being asked to do anything extra for this study. The
assignments that I will have access to are your pre-survey, your post-survey, your lesson plan
that focuses on social justice and mathematics, your video of lesson plan, and your written
reflection. I will not need to meet independently or collectively with you. I will just need your
submissions of the above mentioned submissions. I will keep your study records private and
confidential. The only one who may have access to your data is the IRB committee who must
approve this study. Anyone who looks at your records must keep them confidential. I may
publish what we learn from this study. If I do, I will not include your name. I will not publish
anything that would let people know who you are. The data garnered will be kept for 25 years,
beyond the final report of the study. Afterwards, electronic data will be deleted, and printed
copies will be shredded.
Voluntary Participation / Withdrawal
Your participation is voluntary. You do not have to participate and may stop your participation at
any time. There will be no penalties or loss of benefits or opportunities if you do not participate
or decide to stop once you start. Your decision to participate or not to participate will not affect
your student status, course grade, recommendations, or access to future courses or training
opportunities. You can withdraw from the study at anytime.
You do not have to participate in this research study. You should only take part in this study if
you want to volunteer. You should not feel that there is any pressure to take part in the study.
You are free to participate in this research or withdraw at any time. There will be no penalty or
loss of benefits you are entitled to receive if you stop taking part in this study. The decision to
participate or not to participate will not affect your student status or course grade.
Benefits and Risks
You will receive no benefit from this study. This research is considered to be minimal risk.
Compensation
You will not be compensated for your participation.
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Privacy and Confidentiality
I will do my best to keep your records private and confidential. I cannot guarantee absolute
confidentiality. Your personal information may be disclosed if required by law. Certain people
may need to see your study records. The only people who will be allowed to see these records
are:
● Myself and others who may help me analyze the data.
● Certain government and university people who need to know more about the study.
For example, individuals who provide oversight on this study may need to look at
your records. This is done to make sure that we are doing the study in the right way.
They also need to make sure that we are protecting your rights and your safety.
● Any agency of the federal, state, or local government that regulates this research.
● The USF Institutional Review Board (IRB) and its related staff who have oversight
responsibilities for this study, and staff in USF Research Integrity and Compliance.
● The University of South Florida Institutional Review Board (IRB).

Your identifiers will be removed from your private records. Your information will not be used be
used and/or distributed to another investigator for future research studies without additional
consent from you or your Legally Authorized Representative.
Due to the potential for undue influence, Dr. Sears will be blind to your participation in the study
until all course grades are submitted. As a Teaching Assistant, I already have will have access to
all your assignments and as such would not need to inform Dr. Sears of which assignments I will
be analyzing. All data collected will be kept confidential by removing all identifying information
after data has been collected. Numerical identifiers and/or pseudonyms will be utilized to record
the data and to protect your identities. During the study, electronic data will either be stored on
my secure USF box account.
Contact Information
If you have any questions, concerns or complaints about this study, call Queshonda Kudaisi at
[number removed for the privacy of the researcher]. If you have questions about your rights,
complaints, or issues as a person taking part in this study, call the USF IRB at (813) 974-5638 or
contact by email at RSCH-IRB@usf.edu

We may publish what we learn from this study. If we do, we will not let anyone know your
name. We will not publish anything else that would let people know who you are. You can print
a copy of this consent form for your records.
I freely give my consent to take part in this study. I understand that by proceeding with this
survey, I am agreeing to take part in research and I am 18 years of age or older. By submitting
your name and email address, you confirm that you are giving verbal consent to participate in
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study 002047. You will receive a confirmation email once you submit the form.
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Appendix C: Copyright Permission to use the LTFSJ-B Scale Via Email
In this paper, I used the Learning to Teach for Social Justice Beliefs Scale. The questions are
directly taken from the article cited below:
Ludlow, L. H., Enterline, S. E., & Cochran-Smith, M. (2008). Learning to teach for social
justice-beliefs scale: An application of rasch measurement principles. Measurement
and Evaluation in Counseling and Development, 40(4), 194–214.
https://doi.org/10.1080/07481756.2008.11909815
I requested copyright permission to use The Learning to Teach for Social Justice Beliefs Scale
from Dr. Larry Ludlow.
I obtained copyright permission to use the Scale from Dr. Larry Ludlow through email
communication.
See the communication below:
Monday, September 6, 2021
Hey Dr. Ludlow,
I am not sure if I need copyrights to use The Learning to Teach for Social Justice Beliefs Scale
but I am formally asking for permission.
Queshonda
Tuesday, September 7, 2021
Hi Queshonda--good to see you apparently are feeling a little better!
You have my permission to use the Learning to Teach for Social Justice scales.
Best,
Larry
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Appendix D: Lesson Plan Rubric
Criteria

Prior Knowledge

Marginal

Satisfactory

Outstanding

List prior knowledge,
Possesses minimal, if
students should
any knowledge of
Adequately list prior possess relative to
students’ prior
knowledge students the subject matter,
knowledge relevant should possess
and suggests an
to the content being relative to the subject activity to activate
taught.
matter.
prior knowledge.

Poses tasks that
requires generally
low cognitive
domains, and/ or
Bloom’s taxonomy- cognitive domain of
Cognitive domains of tasks never
tasks
identified.

Cognitive domain of
tasks identified.
Additionally,
Cognitive domain of multiple tasks or
tasks identified, and activities are used to
at least one higher
facilitate higher order
level task is posed. thinking.

Formative
Assessment and
Summative
Assessment
Rubric

The rubric is easy to
The rubric provides a understand,
checklist of skills
adequately
evaluated, and
differentiates skill
attempts to
levels, and aligns
Provides answers
differentiate skill
with proficiency
only for tasks posed. levels.
levels for the state.

Standards

State Standards,
State standards,
Common Core State
Minimal, if any,
NCTM, and
Standards, and
reference is made to Common core state NCTM standards are
state and national
standards identified, presented in full
standards.
and mostly detailed. detail.

Learning objectives
aligns with state and
The objectives of the
national Standards, is
lesson are unclear,
Learning objectives measurable, and is
and connections to
aligns with state and clearly stated.
Establish
the state and national national Standards, is Furthermore, there is
Mathematical Goals Standards are not
measurable, and is
evidence of a
to Focus Learning
obvious.
clearly stated.
learning progression.
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Criteria

Marginal

Satisfactory

Outstanding

Materials and
Technology
Used

A detailed list of
materials and
technology used is
clearly stated, how to
infuse robotics is
clearly explained,
The materials and
and all handouts used
technology used is
are attached.
not clearly stated,
The list of materials Additionally, the
and/or the attachment and technology used materials and
of supplementary
is provided, and
technology used are
materials are not
handouts used are
referenced in the
provided.
attached.
lesson’s procedure.

Introduction

Students are
informed of the
purpose of the lesson
and schema is
Little, if any,
elicited using age
attention is given to appropriate language.
capture students’
Furthermore, it
attention, and to
partially states what
establish the purpose the teacher would
of the lesson.
actually say.

Students are
informed of the
purpose of the lesson
and schema is
elicited using age
appropriate language.
Furthermore, it fully
states what the
teacher would
actually say.

Procedures
**Identify how coteaching will be
utilized.

The lesson plan has
sufficient details
The lesson plan is
about the teacher’s
missing details about action, and is written
teacher’s action.
in the active voice.
It has limited, if any, It has an apparent
match between
match between
objectives and
objectives and
procedures; and
procedures; provides
provides little
an appropriate
opportunity for
example, and/or
students to practice teacher modeling
the concepts, be it in activity.
a group, guided or
Furthermore, it
independently.
provides opportunity

The lesson plan
thoroughly details
about the teacher’s
action, and is written
in the active voice.
It has a clear match
between objectives
and procedures;
provides multiple
examples, and/or
teacher modeling
activities.
Furthermore, it
provides opportunity
for students to
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Criteria

Marginal

Satisfactory

Outstanding

for students to
practice the concepts,
be it in a group,
guided or
independently.

practice the concepts,
be it in a group,
guided or
independently.

Assessment
(Formative and
Summative)

No assessment is
provided; and if there
is an assessment it
does not, or
inadequately
measures the
objectives of the
lesson.

Closure

The closure activity
focuses on students
There is limited, if
reviewing the lesson
any, review of the
by sharing and/or
content discussed.
summarizing what
The closure focuses The teacher reviews they learned.
primarily on clean up what was taught,
Furthermore, the
or transitioning to
with some students’ teacher reviews the
another activity.
engagement.
lesson objective(s).

Differentiation

A weak, if any,
attempt to
differentiate the
instruction to cater to
the needs of students;
or the differentiation
used is not linked to
the characteristics of
the learners.

It is difficult to
interpret the authors’
ideas. Improper
usage of punctuation
Professional Writing and incorrect
X2
grammar is evident.

Formative and
Formative and/or
summative
summative
assessment are
assessment is
carefully defined,
provided and relates and are related to all
to the objectives of of the objectives of
the lesson.
the lesson.

Differentiation used
is appropriately
linked to the
characteristics of the
learners, with
sufficient detail
provided.

Teacher gives careful
thought to
differentiation that
may be needed classwide, and plans
accordingly.

Although the reader
can understand the
ideas presented, there
exist few instances of
unnecessary words,
grammatical errors

The writing is
succinct, and well
written. The
document is void of
grammatical error
and incorrect use of
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Criteria

Marginal

Satisfactory
and punctuation
flaws.

Outstanding
punctuations.

The lesson
consistently
motivates students
learning of
Some time is
mathematics through
Rarely provides
allocated to provided opportunities for
opportunities for
opportunities for
exploring and
Exploring or solving exploring and
solving problems that
Pose tasks that
problems that build solving problem that build on and extend
promote reasoning
on students’ current build on students’
their current
and problem solving mathematical
current mathematical mathematical
Thinking
understanding
understanding.
understanding.

Use and connect
mathematical
representations

Consistently
Rarely allocates
Sometimes allocates allocates substantial
instructional time for instructional time for instructional time for
students to use,
students to use,
students to use,
discuss, and make
discuss and make
discuss, and make
connections among connections among connections among
representations
representations.
representations.

Pose Purposeful
Questions

Rarely pre-plans
questions that make
the math more
visible.

Consistently plan to
Some questions are ask questions that
posed to make the
make mathematics
math visible during more visible and
instruction, however accessible for
the quality of the
students’
questioning can be
examination and
enhanced.
discussion.

Build Procedural
Fluency from
Conceptual
Understanding

Rarely uses visual
models to support
students
understanding of
general methods

Sometimes uses
visual models to
support students
understanding of
general methods
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Consistently uses
visual models to
support students
understanding of
general methods.

Criteria

Marginal

Satisfactory

Outstanding

Support productive
struggle in learning
mathematics

Gives students time
to struggle with
tasks, and ask
questions that can
scaffold students
thinking, without
planning to step in
and do the work for
the students. Rather,
careful thought is
Give students some given to orchestrate
time to struggle with discourse such that
Rarely gives students tasks, but plans to
the class can arrive at
time to struggle with steps in to do the
the solution among
tasks
work for the students themselves.

Plan to Facilitate
Meaningful
Mathematical
Discourse

Some thought is
given to engage
students in
Rarely plan to
purposeful sharing of
engages students in mathematical ideas,
purposeful sharing of reasoning and
mathematical ideas, approaches, using
reasoning and a
one or two
single representation representations.

Careful thought is
given to engage
students in
purposeful sharing of
mathematical ideas,
reasoning, and
approaches, using
varied
representations.

The lesson
Gather evidence of Some effort is given consistently seeks to
student
to gather evidence of elicit and gather
understanding only at students
evidence of students
Elicit and use
the end of the
understanding at
understanding at
evidence of students instruction toward
strategic points
strategic points
thinking
the desired goal
during instruction
during instruction.
Note: Extracted from Course Syllabus
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